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PREFACE 


T he object of the enquiry described in this book is stated on 
the title-page and further explained in the opening chapter. 
It is to attempt, in the light of modern knowledge of physiological 
psychology, to formulate, however tentatively, a few simple and 
general principles of education, and so to take a further step 
towards a science of education. The need, and even the duty, 
of making this attempt became more and more impressed upon 
me during eight years of work for the Board of Education and 
eight following years of work for education in the North of 
England.... The enquiry has been in progress for most of this 
latter period, and many of the conclusions reached have been 
applied in practice by the university and the college of which I 
was then a member. Some of these results have formed the 
subject of lectures, addresses and papers that have already been 
printed. 

The present volume, of which the first draft was finished in 
July, 1919, is di\'ided into three ‘Books.’ 

Book I is introductory and historical. 

Book II is concerned with the aim of education. It is sum- 
marised in Chapter 19 wliich the reader is advised to look at 
before beginning this section of the work. There should then be no 
difficulty in following the argument; for, although mathematical 
analysis has not been wholly dispensed with, it.s use has been con- 
fined to footnotes and appendices which the non-mathematical 
reader may neglect. In the course of Book II, 1 was brought 
face to face with several philosophical issues. These I deliberately 
abstained from avoiding. I am consequently prepsured to find 
that, here especially, many of the positions 1 have taken up may 
prove to be provisional only..., The investigations described in 
Book II, and especially in Chapter 17, first made me realise 
that a perfect system of education must be world-wide; or, at 
least, that, in the interests of human progress, the ultimate aim 
of education should be the same the world over. So it is that 
‘world citizenship’ appears upon the title-page. 

Book III treats of a system of education designed to achieve 
the aim set forth in Book II. But, if such a system of education 
w'as to be described within reasonable limits, it became necessary to 
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focus attention upon a smaller and more homogeneous community 
than the whole ‘Great Society' of mankind. Accordingly — 
although Book III, particularly in Chapter 21, deals with the 
manner in which the principles formulated in Book II may be 
applied to any system of education designed to achieve the aim 
therein defined — most of Book III, summarised by the coloured 
plate facing p. 319, is specially concerned with a national system 
of education that might be established in England within the next 
decade, if only the League of Nations is sufficiently supported by 
public opinion to make large-scale war impossible, and to set free 
for productive expenditure most of the money that is still being 
dissipated upon armaments. 

To William James, I owe far more than I can express or even 
estimate; and to Dr William McDougall, who now occupies 
William James’ chair of psychology, I am deeply indebted, not 
only for the stimulus of his writings, but also for his great kind- 
ness in reading and commenting tipon my typescript while he was 
busily preparing to migrate from Oxford to Harr ard. 1 am also 
most grateful to my former colleague in Manchester, Professor 
Alexander, and to two other friends — Professor John Adams and 
Professor Percy Nunn — who also read my typoscript during the 
spring of 1920 and sent me valuable suggestions. 1 cannot omit 
a word of thanks to Miss Eira Davies who prepared the typoscript 
and willingly gave me much other effective help during more than 
a year. And 1 should like, in a very special degree, to thank my 
father, who has twice read my proofs, and to whom 1 have always 
been able to look for advice, assistance, and encouragement. 

But to my wife’s interest and cooperation, the possibility of 
writing the book at all has been due. Since the work began, she 
has allowed it to have the first claim upon my vacations as well 
as upon my spare moments during term. To her I dedicate the 
book. 

J.C. M.G. 

Hampstead, 

January, 1021 
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CHAPTER 1 


THE OBJECT AND METHOD OF THE PRESENT ENQUIRY 

‘I’m not an educationist and I hope I never shall be’ said one who, 
years ago, ranked high in the administration of English education; 
‘the greatest man who was ever in this Office,' according to his 
colleague who told me the story. Small wonder that he was reputed 
great, even greatest ! In holding that his wide general knowledge of 
education was unsystematic, inexact, amateurish, he must have been 
unique. Rare indeed is the man who does not think himself expert in 
education. ‘Even if he has had none, he is ready to say how much 
(or how little) he has missed it, or what it ought to have been if he 
had had it.’ * 

So ovir friend was great in disclaiming expert knowledge. But 
was he great in refusing to hope for it, even to strive for it, although 
its acquisition might well have seemed hopeless? Hopeless enough 
it was in all apj)earance, for our friend, had he lived until our own 
day, might still be excused for denying the existence of any generally 
accepted principles of education. ‘ Plato disagrees with you’ was the 
crushing rejoinder made quite recently by an ex-President of his 
University Union, to whom the writer had suggested that education 
might become a science ! 

We recognise expert or systematic knowledge in any branch of 
natural science when we find a body of closely connected propositions 
which, with their logical consequence'., all the recognised experts in 
that science agree to accept as corresponding with experience — not 
merely their own cxjx'rience, but also so much of other people's as 
they are able to diseruangle from the interpretations which those 
other people have put upon itf- Thus any two expert mathematicians 
or physicists or chemists or engineers, discussing matters relating to 
their science, will be able to assume from the outset a number of wide 
generalisations upon which both are agreed: generalisations which 

• l*rofe.^soT Arthur Sunthells, I-’ K S . PrestiUiit:al Addre.->i to the vf 

Brittih Oti.'t d ndu^lru', ( ^ul .\l.trch. liii i 1 

f The .‘iv.teui.ilic or ex|>ert i,h.iraiter of thi- knowlnlue stilt rcni,ains, when 
suhscijiionl disv ovcnc., h.ivo disprovisl it-, truth the I’tolemaic a.stn)nomers «ert‘ 
not less expert in then science, .liter Coix-rnieus h.id shewn that the (acts might 
he more simply (and Iheiefore more irediblv) accounted for by a difierent 
hypothesis 


I — ; 
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connect together, and thus ‘explain,’ a much larger number of facts. 
So nearly universal is this agreement that when two expert chemists 
disagree before a court of law, not upon the validity of one of the 
generalisations which form the principles of their science, but merely 
upon the question whether a particular fact belongs to one generalisa- 
tion or to another, their disagreement is sufficiently remarkable to 
excite comment. 

But, when the discussion is of education, disagreement concerning 
first principles is the rule rather than the exception. There is little 
agreement concerning the end of education, and still less concerning 
the means. Even the agreement that does appear to exist is often 
fictitious and due either to the misuse of metaphor or to the absence 
of any esoteric or symbolic language in which ideas concerning 
education can be unequivocally expressi.'d. And yet the need for 
established principles of education and for the general recognition of 
such principles is beyond dispute. It is only by means of organised 
systems of ideas that our thinking, whether of education or of any 
other matter, can make permanent progiess; and it is only by the 
wide acceptance (which need not be other than provisional) of a single 
set of principles that a coherent and effectiw system of public 
education may be built up. For such a system im]ilies a number of 
schools and colleges cooperating with each I'ther aiul witli the in- 
dustries, commerce and other department' ol the life of the people 
so that the effect which each school oi college in turn produces upon 
the development of the jx'rson being educated shall be continuous 
with that which precedes as well as with that whuh follows it. Not 
until such a system of education has b<-en e>tablish(d will there be 
any assurance that, as the pupil passes from school to school or from 
form to form, each teacher in turn will not aim at undoing what his 
predecessor has done. Meanwhile, in Hnglaiicl and Wales alone, 
{36,000,000 of public money wa', before 1914, being sihuU yearly 
on elementary education, and many other millions on higher education 
in addition. .And, since the ptirjiose of this expenditure must be either 
to modify or to facilitate the <levelopnicnl of individuals so as to 
produce the several types of men who shall not only render the 
multifarious service required by the eommuiiily, but also realise their 
best selves in that service, the need for a larger measure of agreement 
among educators is evidently urgent. 

Our friend who, in spite of his responsibility for the administration 
of national expenditure on education in England, hoped that he never 
would be an ‘educationist’ ought tlien rather to have striven to 
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understand, and even to construct, principles of education. The 
hopelessness of such a task was no sufficient excuse for failing to 
attempt it. Mr Bergson has reminded us that tasks which seemed 
impossible to sedentary thinkers may nevertheless be accomplished 
by acts of faith. For example, the impossibility of swimming might 
be demonstrated by one who should shew that unless a man could 
float he could not swim and unless he could first swim he could not 
float; and yet this arm-chair logic is stultified by the action of the 
man of faith who, leaping in and struggling, finds that he can swim, 

If the apparent hopelessness of the task which our friend refused 
to attempt was no sufficient excuse for his refusal, such an excuse is 
still less valid to-day. Much fine work has been accomplished in 
recent years by physiologists and psychologists. It is, more than ever 
it was, the duty of those wlio arc concerned with the administration 
of education to formulate the principles* upon which they are acting 
and to endeavour l<j coordinate them with the principles that underlie 
the practice not only of their colleagues in the service of education, 
but also of those who control the training of young people who have 
passed from their last school or college into the employment by which 
they mean to serve their fellows and to earn their daily bread. The 
jiresent essay is an anem|)t to jK'rform this duty: and its publication 
is intended to stimulate other educators to make similar but more 
successful attempts. 

The first step in the direction of securing more general agreement 
concerning the principles of education should be to give up the use — 
or, at least, the misuse- -of metaphor. The prevalence of metaphors 
in educational literature, m us prosaic official reportsf as well as in 
the [xietic writings of distinguished cx-officials, is responsible for much 
of the obscurity wliich now envelojH-s educational thought. The plain 
man readily adopts and cmjiloys a inetafihor. even a im.ved metaphor 
like that of the ' broad foundation of gem ral culture, when he would 
never agree to the psychological theories it implies. He supixiscs that 
the metaphor by which he h.is been misled exjiresses in plain language 
a general principle capiable of universal application, its limitations 
having been concealed from him by a change of metaphor whenever 
his author sees that absurdities are about to appiear^. Mr Stelling 

• Sucli prinLlpU•^^ nujst. of course, be consistent with all the facts knowTi to 
those v^h() fomiulalc them. f See .\pi)cndix A. J Sec Apptmdix A 

§ ‘ l or many nunds, to say "as the twig is bent so is the tree inclined" not 
only illustratt^s the aphorism ''tram up a child in the way he should go. and when 
he IS old he will not tiepart from it." but actuaJiy proves it ‘ (Adams. Eroiuhatt 
of Educaftonai Theory, p 'ivSo.) 
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never realised that his whole system of education would have to be 
changed were he to regard Tom Tulliver’s mind as an intellectual 
stomach with a delicate digestion instead of as a field whose culture 
demanded ploughing and harrowing by such potent implements as 
etymology and grammar (to which poor Tom’s mind was peculiarly 
impervious) in order to prepare it for the receipt of any subsequent 
crop! ‘O Aristotle,’ adds George Eliot, 'had you been the freshest 
modern instead of the wisest ancient, would you not have mingled 
with your praise of metaphor a complaint that to-day we are seldom 
able to say what a thing is except by saying that it is something 
else I ' 

When metaphors have been banned, at least (or a while in order 
to enable the literature of education to recover a more healthy tone, 
the next step is to permit a more general use of esoteric or symbolic 
language*. So long as writers and speakers continue to use, without 
defining, such words as character, culture, imagination, or interest, 
words which are used every day with a variety of different meanings, 
so long will each of their readers or hearers put his own interpretation 
upon the word in question, if indeed he trouble to give it any clear 
interpretation at all. So long therefore will it remain impossible to 
convey, or to secure agreement concerning, precise conceptions of the 
facts or principles of education. So long, too, will any clo.se connexion 
between education and most branches of social ser\'ic(‘— education 
and industry, for example — apjjear incongruous to many people. Is 
there not a great gulf fixed, say they, between hazy views of education 
high in the clouds above and the hard farts of science or technology 
down in the depths beneath? And yet the intimate relation of 
education to industry is obvious enough: for of all that goes to make 
industry possible, let alone prosperous, the human element is by far 
the most important. 

.\fter seizing upon the facts themselves, instead of upon quite 
different facts contained in a metaphor, and after expressing the true 
facts in unequivocal even if technical language, the third step to- 
wards the formulation of principles is to select from among the vast 
mass of available material a limited number of facts to be a.ssociated 
together by means of a generalisation. The selection of the simplist 
facts and their relation to one another by means of wide generalisa- 

* Cf. W Mcl)<)ugan' 'When we come to €l*">cribe tin; facts of consciousness 
we find that the notions and the words in popular use are very inade(|uate to the 
work of analytic dcscnption ..the greatest aiithontics have not yet learnt to ii-se 
the same descriptive terms, or to apply the same terms in exactly the same senses,' 
{Psychology , pp. 42 and 47.) 
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tions is, according to one of the greatest of mathematicians*, the 
method by which all systematic knowledge of natural science has 
been organised ; and the same method is that by which we instinctively 
acquire such organised knowledge as we possess of the world in which 
we live. 

The selection of certain facts in order to make our main lines of 
association, our first generalisations, oui principles, will involve 
ignoring other facts, to some of which however we may afterwards 
return and relate them to our organised body of knowledge by means 
of other secondary generalisations; further sets of facts may then be 
related to these; and so on. Moreover, as Poincar6 has pointed out, 
it is of the first importance that the facts selected for linking up by 
the earliest generalisations shall be simple] facts, simpler perhaps 
than can be directly perceived by our senses. A direction and position 
in space, represented by a line having length without breadth or 
thickness, is an example of such a simple fact. It is just the kind of 
fact that would be included in our first generalisations were we to 
begin the systematic study of any material object, whether the leg of 
a table, the continent of Europe, or the Dresden Madonna. And this 
remains true, notwithstanding the entire absence of a line as we have 
defined it from any of these objects as appiehended by our sensesj. 
In short, we are accustomed to think— and this is the more true the 
more precise we want our thinktng to be — not of things as they rcaUy 
are, but of simplified and organised representations or abstracts which 
for the purpose in hand corri^pond in all essential respects with more 
complex sense impri'ssions of those things. Such abstracts are more 
easily and more accurately reasoned about than the more complex 
sense impressions. Tliu.s, if we wish to determine the area of a triangular 
field, we do not think of the field with its crop of wheat, its boundary' 
hedges, its sandy soil, its flatness, its view of the sea, its summer heat 
and its winter cold : but we think quite simply of an imaginary 
tnangle ha\ing more in common with the plan of the field included 
in the title deeds than with the field itself as it appeals to our senses. 
And the reason is given by Bergson: ‘\Vhatever is geometrical in 
things is entirely accessible to human intelligence. ’§ 

• Honn l\niicar<^. .S'( li-fu r pp. 17. iH | Science and Method,^. 18. 

♦ Cf }-Jernard Hart ' ' Atoms are merely construcuons ot the scientific imagina- 

tion... .The ether and its waves have never l>een ol>ser\-eii in nature, they have 
been invented by the scientist m order to explain the facts of light and heat. 
But their actual non-existence dt>cs not in the least vitiate the value which they 
have for science. They enable us to resume and predict a vast number of facts, 
and this is the sole justification which a scientific law is ever required to possess.* 
{The Psycholo^ of Insanity, p. 15.) § Crea/iW EvoiuU’m, p. 200. 
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For accurate and easy thinking about education it is necessary to 
make use of the same method ; to select the facts about which to think 
and, above all, to choose facts which are simple, even if imaginary 
like the line which represents the direction of a hedge. Thus, in 
formulating principles of education, we shall for the most part focus 
our attention upon the comparatively simple material aspects of the 
brain, rather than upon the mind or soul, of the person being educated. 
This procedure imphes no low material view of education. It does 
not suggest that education is concerned with the central nervous 
system rather than with the soul, although it recognises that the soul 
can only be reached by human educators through the brain of the 
pupil. Nor does it a.ssume that we know more of the brain than we 
do of the soul: the contrary is more probably the case. But, as 
Huxley pointed out, ' there can be little doubt that the further science 
advances, the more e.vtensively and consistentlj' will all the phenomena 
of Nature be represented by materialistic formulae and symbols.'* 
Bergson states the same truth more fully. ‘ Tlu' intdled,' he writes 
'is characterised hy a natural inability to comprehend lijc.' And again, 
'The intellect is at home in the presence of unorganised matter.... 
Now, when the intellect undertakes the study of life, it necessarily 
treats the livdng like the inert, ajiplying the .same forms to thi.s new 
object, carrying over into this new field the same habits (hat have 
succeeded so well in the old; and it is right to do so, for only on such 
terms does the living offer to our action the same hold as inert matter. 
But the truth we thus arrive at. ..is no more than a symbolic verity. 
It cannot have the same value as the plivsical verity, being only an 
extension of physics to an object which we are a priori agreed to look 
at only in its external aspect. The duty of jihilosophy should be to 
intervene here actively.... 

Moreover in reasoning about material things, there is less danger 
of going astray ' between the moment when we meet a proposition 
for the first time as the conclusion of one syllogism, and the moment 
when we find it once more as the jiremis*- of another syllogism, '§ by 
forgetting the meaning of the proposition in the meanwhile. Our 
reasoning is therefore more likely to be accurate if, without by any 
means asserting that the brain is merely a material thing, we con- 
centrate our attention upon its material aspects. And then, not only 
will our conclusions more certainly follow from our premises, but a 

* ColUcled Essays, \'ol. i. p. 1G4 quoted by W. 'i'cinide: 'The Nature of Poraon- 
ality' (p. 2). 

t Loc. cit. p. 174 Bergson'', italics 

j Loc. ctl. p. 206. 


J H. Poincare, Lie. cil. p. 48. 
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comparison of these conclusions with observed facts will therefore also 
shew us more certainly if our premises or hyjKitheses are incorrect*. 
And if from certain premises we deduce conclusions which accord 
with all the observed facts, we shall feel the more sure of the truth of 
the premises themselves and of other unverifiable conclusions drawn 
from them. 

For these reasons we shall, as far as pxsssible, employ ‘material- 
istic formulae and symbols ' in this enquiry. While, however, we 
recognise and make u.se of the fact that ‘all mental phenomena are 
accompanied by a physiological phenomenon,' | and while we choose 
to imagine the latter, rather than the former, in our discussions, we 
need not suppose that, if we could completely describe the structure 
of the nervous system of any man or animal and had a complete 
knowledge of the laws of the physical and chemical processes that 
occur in it, we should he able to account completely for all the conduct 
of that individual. In fact, we shall not follow Hu.'dey in regarding 
consciousness as no more than an ‘ epiphcnomcnon ' caused by the 
play of nervous processes in the brain but neither modifying those 
jiroce.sses nor reacting upon them. Xor shall we accept the view that 
the processes of mind and biaiii run parallel to each other but never 
meet or interact, the doctrine of psyrho-physical parallelism. On the 
contrary, we shall a''sume what Dr McDoiigall rails ' the old common- 
sense view' that psycho-j)liy.-.icaJ interaction does in fact take place, 
‘that soul and body, or psychical and physical processes, interact or 
react upon one another, so that psychical processes play a part in 
determining conduct. 'i 

Having pointed out that the first step towards a more coherent 
and effective system of public education is to secure some measure 
of agreement, liowever iirovisional, upon the aim of education as a 
whole, and having indicated a starting-[K)int and a method, we are 
ready to proceed with our enquiry concerning principles of education 
with a view to discovering and formulating, however tentatively and 
provisionally, such an aim of eilucation as will be consistent with these 
pnnciples. 

We begin in the next chaptei — the second chapter of this first 

• III other wciuls, we .sh.ill In- more likely to <iisco\ er our mistake if we attribute 
imai^inary pro\>ortu"i tn the br.iu^ than if wt- erroneously imagine properties of the 
nund or jjOuI 

f Alfred Hinet The p. 12 

t W. McDoukaII. Ph\<:iolo^tcal , p 5. to which reference may be 

made for a summary of the arRument for ‘ yisychophysical interaction’ as against 
’epiphenonien.iUsin ’ and ' psycho-physical parallelism ’ A fuller statement is given 
in Body and Mtnd by the same author 
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book — with a summary of Professor Adams’ account of the principles 
of education as they have been accepted in the past. 

In our second book we shall briefly describe a few leading features 
of the human nervous system, and, using the results of some recent 
researches in neurology and experimental psychology, we shall 
formulate five laws of thought consistent with each other and with 
aU available facts. While eagerly awaiting new discoveries and 
generalisations that will confirm or modify the accepted facts or 
assumptions upon which these five laws are based, we shall use the 
laws in question as a base for further advance, deducing from these 
laws results that may be compared with experience and, if they fit, 
be accepted along with the laws from which they are derived as 
forming a nucleus around which a science of education may continue 
to grow. Our second book concludes by pointing out that the aim of 
education cannot be determined until the aim of life hais first been 
agreed upon; but that, if we assume continuous progress towards 
some far-ofl goal, whatever that goal may be, to be the aim of human 
life, then we can deduce the aim of education from our five laws of 
thought. The deduction is accordingly made, and a single aim for 
education ultimately formulated. 

The third and final book is concerned with the effect ujwn a system 
of education — and especially upon the system, if system it can be 
called, at present in operation in England— of adopting and pursuing 
in practice the aim of education defined in onr second book, A re- 
formed system of education, consistent with this aim and ba.sed upon 
the principles that led us to its definition, is next described and 
illustrated by a diagram. This reformed system is especially adapted 
to English conditions so as to involve the smallest changes in the 
present public provision of education in this country. It is di.scussed 
in some considerable detail, for it is intended to be capable of being 
brought into operation in England within the next ten years, a decade 
which in any case bids fair to be more critical than any in English 
history. Indeed the future, not of England only but of Christendom, 
largely depends upon harmony of purpose and community of effort 
among the English-speaking peoples. Education i.s the most powerful, 
if not the only effective, instrument for sr'curing this harmony of 
purpose, that is bound to result in practical cooperation. It is. how- 
ever, lamentably true that England lags far behind the greater part 
of the English-sfxiaking world in its public provision for education. 
The reform of English public education, so as to provide this country 
with a coherent and effective system that will bring every kind of 
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education within the reach of all who are of sufficient educational 
promise, in whatever part of the land they may happen to hve and 
however poor they or their parents may happen to be, is one of the 
most urgent needs of the present cntical time It is for this reason 
that our third book, altogether inadequate though it be for a com- 
plete account of a system of education designed to realise the aim 
set forth in the central portion of the present enquiry, is longer than 
would be needed to indicate only a lew of the pnncipal changes that 
would follow if this aim, in all its diverse applications to different 
schools and colleges and to different courses of study, were consistently 
pursued by every English educator 



CHAPTER 2 


THE AIMS OF EDUCATION IN THE PAST 

John Stuart Mill, in his rectorial address to the University of 
St Andrews (1867), defined education as including ‘whatever we do 
for ourselves, and whatever is done for us by others, for the express 
purpose of bringing us somewhat nearer to the perfection of our 
nature; it does more: in its largest acceptation it comprehends even 
the indirect effects produced on character, and on the human faculties 
by things of which the direct purposes are different; by laws, by 
forms of government, by the industrial arts, by modes of social life; 
nay, even by phj-sical facts not dependent on human will, by elimate, 
soil, and local position.’*/ 

/According to this definition education incliide> all thO'e inlluences 
that operate upon the petrson being educated from outside himself 
and so modify his nature. But for practical purpo^e^ the definition 
IS too wide, as Mill was well aware. What we commonly i all education 
is that education in which man intervenes f: ' It 1^ a bi-polar process 
in which one personality acts upon another in older to modify the 
development of that other. The process is not only a conscious but 
a deliberate one. The educator has the clearly realised inu ntion of 
modifying the development of the educand.’^ 

'In prehistoric times, yhnd among the primitive conununilifs with 
which history begins, individual habits and social customs differed 
but little from one generation to another. Aivolution was a slow 
process in those days/ As was the father, so was the son/’' E\ erv 
individual’s walk in life could be foreseen with small risk of ciirn/ It 
was the function of such education as he received to prepare him 


• Quoted by John Adams, T/ie [ivtiluhnii t f r.du( alional Thenri. p to To 
Professor Adams' work I am indebted for much that appears in this chapter and 
the next. 

t Huxley, CoHected Vol. iii, p. H5 Quoted by A<lams {Inc. at. p. 50) 

who distinguishes Iv twecn tiun education and that cosmic edutation which 
consists of wider prou*S’>us wherein no human educator takes part 

t Adams, loc. at p Educand is Professor Adams' term for the person 
being educated. We shall follow Professor Adams in its use so as to avoid callin;; 
the same person by several different names --'hdd. pujiil, studemt — as he or sh«* 
goes from one school to anfither and so on to coilrge. 
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for his particular walk in life. ‘ All early education is a direct pre- 
paration for the life work of the individual concerned. It is an educa- 
tion ad Aoc.... Education begins by being specific.’* The idea of a 
general education which should fit the educand for any walk in life 
to which he might happen to be called arose comparatively late in 
the evolution of educational theory. 

We must distinguish here between/s pecific education — preparing 
the educand for his whole life-work, social as well as vocational — and 
what is technically known in schools as specialisati on.^ 'Specific 
education historically precedes while school specialisation historically 
succeeds the development of the theory of a hberal education. Specific 
education is the form that naturally appeared as soon as humanity 
rose to the possibility of passing on its gains from generation to 
generation.^ The child was brought up to do what its parents found 
it nece.ssary for tliem to do in order to carry on life successfully. With 
the coming of the conception of a liberal education there was a tendency 
to a certain ngidity of curnculum because of a natural desire on the 
part of every one to insist on havnng only those elements that were 
generally recognised as constituting the leally free training^ On the 
other hand, school specialisation eon.sists in the manipulation of the 
elements of this rigid curriculum, often without reference to the hfe- 
work of the i-ducand 1 1 hus a boy who intends to study science or 
medicirii' at tlie university may si«cialwe in classics at school on the 
ground that 'the classic-' develop the power of su.stained and orderly 
thinking or another may specialise in mathematics at school and 
at College in order to win a plai e in the Indian Civil service and so 
administer laws in India. 

/(The sjx-cihc education of early times was passed on from parent 
to child or was acquired liv the educand for him^-elf in the mere 
process of living. 1 1 1 > onl v m ni(«iern •-t.ate' and in very recent times 
that the education of every inhabitant hxs been deliberately planned. 
But even among jinmitivc' peoples it soon became usual for the 
education of the rulers to lx- given them deliberately, while other 
]X‘c)plc were left to make -.hift with what education they could find 
for themselves. I'lie education given to future rulers aimed six’ciftcally 
at preparing them for the whole of (heir life work. .-Vnd. since whoever 
was well educated as prophet, priest, or king must have had his whole 
nature concerned in the process, no chstinction was apparent at the 

• Adams, l<->c ett pp 162. 

t Adanjs, ^(>1, tir. pp i;8, 1 pi 

* yuot«‘d (nun Dr Alov UiU (formerly Master ol Downing College. C^ambridge) 
by Adams, ii*c. ti/. p 211. 
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earliest stage between the vocational and social aspects of specific 
education V/ 

The education of the 20,000 cultured Athenian citizens of the 
time of Socrates was still within the region of the specific. They were, 
in fact, specifically prepared for their life-work of cultured leisure f. 
Theirs it was to govern and defend their city-state, as well as to 
understand and direct the work of the swarming slaves among whom 
were some of the finest craftsmen the world has ever seen. The 
‘liberal’ education of the free citizen of Athens was wide enough to 
fit him for the performance of these manifold duties. But it did not 
include subjects — Sanskrit, for example, or Egyptian art — which, 
while hawng no bearing upon the work he would be called upon to 
do, he nevertheless required to know about in order to be recognised 
as ' cultured .'J .At this stage the specific education that best prepared 
the free man for his life-work as a citizen was not distinguished from 
the training that best developed him as a man. The vocational and 
social aims continued coalesced. But we must not forget that the 
educational theory here in question was concerned only with the 
education of the citizens who counted. The slaves were specifically 
trained for their several occupations. Relatively to that of the slaves, 
the education of the free citizens was a general education. The specific 
education of the free man was, in fact, the most genera! education 
practised or conceived. 

/yin mediaev^d Europe, as in ancient .Athens, the training of the 
masses of the people for the practice of industrial or artistic crafts 
had little relation to the education of those who were to rule in church 
or state^ Indeed, the noble and the learned clerk would probably 
have been unwilling to concede that the apprentice who could not 
read or write had received any education whatever. ^duration was 
stiU the preserve of the rulers of the people who were prepared for 
a wide kind of life. But the grow’ing complexity of social organisation 
broke up the ancient unity that marked the life-work for w'hich old 
time rulers had been educated. The specific education provided in the 

• ( t A']a.nis, I'H ctl. pj). 1S2, 1S3. 

t Aipiiiib, luc (tl. p. i8j. 

* t'l Pri)ks-iir A. N. Whitehead, 1 ' H S Classical loarnmR has had iCs 
niometils of Inut.iph It triumphed with radiant genius in Athens diinng the age 
of Pericles, a Rerun- so splendid as to liegct the theory that all sMhsefjuerit ages 
should Ixmd Uieir intellertiial atlivilies to the par.a.sitir existem e of rontemplaticm 
of this radiarne Hut this wa-. a triumph of modern ie.irrimg, exaetU' what I am 
contending for Ilaopilv foi r.,aiikind there were .U Athens no silniolmasteni to 
impress upnin theni that the only wa.sdom was to lie fminfl among tin- lygyptnins 
Herodotus was a modern of the modems." {Addre'n In l/ie liducathtn Sethnn (1.) 
0/ iht Britah .-hs gia/nm, bouriuiiiouth. 1919 ) 
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grammar schools and universities for those who intended to take 
Holy Orders or to follow the profession of law v/as in the hands of 
the clergy. This was a bookish education, Latin being the basis of 
the curriculum. ' For the children of the aristocracy...a more elaborate 
form of social training was in vogue. This included much training of 
the body and of manual aptitude in those arts and exercises which 
were practised in the daily life, in the duties and in the amusements 
of the nobility and courtly families. At the time of the Itedian 
Renaissance, this type of knightly or courtly education became highly 
developed and elaborate.’ 

The cleric from tlie uriiversit%- and the courtier from the palace 
.school might both claim to have received a genera! education. Each 
had, it IS true, been specifically educated for a different walk in life; 
but their training had not been speciahsod^'he former had studied 
the seven liberal arts; whih- the 'sons oF the nobility and higher 
gentry were able to study whatever subjects their intelligent parents 
chose to select for them, and thus secure a clear advantage for their 
future life by this specific education.' | And yet ' the finished courtier 
that Castigliorie describes was no doubt free of all the great courts 
of Europe, but he would have cut a less creditable figure in the circle 
of scholars at a 1‘niversHy. It was the increase in the number of 
spheres in which a man could claim to be generally edvicated...that 
led to the dc\'elopmont of ithe idea of a still more general education 
which should be, a new opjxisito to six'cific education, an education 
that was not intend<-d to prepare a man for this, that or the other 
sphere, however wide, hut just to enable him to become a complete 
all round man, a man who was not educated for this or that, but who 
a'as just educated, and nothing more.’J 

e growth of this theory of a general education that was to fit 
a man, not lor this or that sphere of life, however wide and satisfying, 
but for any possible sphere that might claim him— not even for actual 
life at all, but for a sort of potential life§ — was fostered by several 
cooperating causes. 

In the first place it appealed to thc>sc writers who dealt dcfinitelv 
with the theoretical aspects of eifucation, ' The tendency of the 
educational theorist is to erect for himself a typical educand, and then 
set about finding the best way to educate him as a mere human being, 
apart altogether frcni any con'idcration of the particular rd/c that 

• Koiiorl tin* <'onsiiltati\ Coinmiltci' of the FVoard of Educ<\l)on on 
J*rafh<al H'nrh in Apj.>cntJi\ 13. p 1 ^ 2 , 

•f Adanii. /or. ()/. pp 103, 

J Adams, /oi. n/. p, iHp 


§ Cf. Adams, /y. ri/. p. 
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the educand may have to play in life..., The theorist sets up before 
him an ideal of pure cultural education, something that will fit a man 
to fill any post to which he may be called.'* And yet, when we 
examine the writings of the theorists with some care, we find that 
' each of them has in view some more or less definite type of man, and 
that their theories are directed towards the moulding of the educands 
on this model.' f 

Another reason for the wide acceptance of the new theory of 
general education w^s its consistence, if not its confusion, with the 
evident fact that there are certain instrumental subjects, such as was 
Latin in the middle ages, that every educand must study as a pre- 
paration for those further studies that shall specifically prepare him 
for his walk in life. It was not that Latin was supposed to produce 
an effect on the soul that prepared it for the reception of cultured 
ideas; but, quite simply, that Latin was the medium in which all 
higher education was then conducted. In Latin the books were 
written; university lectures were delivered in Latin: and Latin was 
the language of the church. 

Then again the idea of a general education, quite independent of 
the lives which the educands might e.xpect to lead, s implifi ed the 
school curricula at a time when it tended become ialolerably 
complex. For while specific education was still practically universal 
the only way to adapt school education to the growing variety of 
careers that were becoming open to the educands was to add to the 
cumculum every subject which might help to prepare for any one of 
these careers. The increase of knowledge, brought abo i^j b y the revival 
of classical learning and the beginnings of natural science, added 
furtlier to tKe volume of school studies. Even in Milton's ideal school 
w'hich still aimed at specific preparation for a particular walk in life — 
that of a sturdy and cultured squire ol the communweallh J -the 
school course extended over nine strenuous years, and had to be 
followed by further spt'cialised courses for those who wished to 
qualify for the professions of law or medicine or theology! At this 
rate, 'encyclopaedic instruction soon hecaine. , mij)0SiSibie,'§ The 
necessary relief was afforded b\' the theory of a general education, 
an education in vacua. ,^nd this relief was the more welcome when 
it became a question of educating the masses of the people for their 

• Adams, loc nl pp. iyf>, jjy. 

f Professor Adams tiles tlic eases of Milton. fxKke. Chesterfield. Montaigne, 
Rousseau, and Herbert Spencer in support of this statement. Loc. cti. 

pp. 177. 178. 

J Cf. Adams, loc. cit. p. 177. 


$ Adams, loc. cu. p. 208. 
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almost infinite variety of different occupations as well as for their 
common life as citizens. 

So the schools came to offer a general education more or less 
divorced from any attempt to prepare the educands for their future 
activities, whether vocational or social. There could be no valid 
objection to this in so far as it meant only that schools which prepared 
the educands not dir^tly for life itself but for specific courses in the 
universities confined themselves to th^e instrumental subjects with- 
out which the further study was impossible. The general preparatory 
courses provided in the .\rts Faculties of the universities themselves 
were equally defensible. 

In fact, however, the universities gave up specific education no 
less readily than did the schools. Kut, as the professions which 
university men entered were already controlled by university men 
who readily ac cepted university standards in appraising qualifications, 
questions concerning the suitability of university education as a 
preparation for these walks of life did not easily arise. 

The case of the schools was different. Even those schools which 
professed to prepare for the universities must have been attended by 
many pupils who did not afterwards receive a university education. 
There were also many schools which made no such profession, and all 
of whose pupils passed chreetly into firactica! life. The parents or 
employers of these jiufiils, brougfit up perhaps in a different tradition, 
naturally einpured what the schools had done to prepare their pupils 
for the life which follovv( d school So abstract a conception as the 
'general education' iltal we have been discussing would not satisfy 
such Clitics who 'w.uited to know why obsolete and, for practical 
paiposes at any rate, useles- subjects were taught to the e.xclusion 
of what the world regarded as e.ssetitial. A defence had to be found, 
and it was leady to the hands of the school-master in this theorv of 
formal training '* iiamelv , that the soul posses.sed a number of 
faculties (of nieinort’, of oliservatioii, of invention, and the like) each 
of which could onlv be develojied. or at least could Ix' most effectively 
trained, by the study of certain ajijiropnate subjects at school; so 
that the omission of aiiv one of these subjects would stunt the develojv 
ment of the soul and maim the iiersonaliiy. Tornial training was thus 
a simple and by no means abstract conception which critics of what 
appeared impractical in school curricula were ready enough to accept : 
the more so since the truth of the doctrine could not be easily tested. 
Indeed it is only in recent years that e.xjMTiniental psychologists ha^■e 

• <i>(- (It. p. joy. 


C, E. 
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succeeded in shewing that this doctrine does not fit the facts, so that 
Professor Adams is able to write: ‘The balance of expert opinion is 
now so solidly against the general dogma of formal training that as 
an educational force it must be regarded as moribund.’* 

What then? As the dogma of formal training becomes dis- 
credited, its opposite — specific education — comes back to take its 
place as the most widely accepted theory of education. According to 
Professor Adams, ‘ the whole evolution of educational theory may be 
said to be a great sweep from specific education back again to specific 
education, through a long period during which formal training held 
the field. ’ f 

• Adams, hv. cif. p. 222. where references are given to some of the literature. 
Further references appear below, 
t Loc. at p 225 
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THE PRESENT POSITION 

We have thus briefly traced th<; swing of the £endulum from specific 
education to formal training and part of the way back again. But the 
swing back is not yet complete ; for there is as yet no general agree- 
ment that education should have a specific aim. In the sequel we 
shall look more closely into the causes of the modern movement 
towards specific education. Meanwhile, we have to estimate the 
present position as nearly as we may. 

The most easily observed characteristic of English education at 
the present time is perhaps its aimlessn ess *. It is not merely that the 
theorists have been unable to agree among themselves what should 
be the aim of the national system of education as a whole, and what 
should be the aims of each particular school or college in order to 
achieve the aim of the whole. But in actual practice also there is 
dissimilarity and even inconsistency between such individual or 
partial aims as appear to be pursued, and are sometimes confessed, 
by the educational institutions of this country. 'There is no longer 
a universally recognised circle of knowledge constituting a hbcral 
education preparatory to spiecialist studies, as there was in the middle 
ages. Nor is there general agreement, ..as to the end that should be 
sought hy education as a whole. Nor can agreement on such pioints 
be expected while men differ widely as to the meaning and purpose of 
life.' I 

But wide differences concerning the meaning or purpose of life are 
not related to differences concerning the aim of education simply as 
cause is related to effect' the relation is also that of effect to cause. 
The one kind of difference acts and reacts upon the other. We need 
not, therefore, despair of securing such a larger measure of agreement 
among English educators as shall m.ake for the higher development 

• t‘(. Dr Ly'ttelton, when Heatiriia.ster of Kton: If l.ouvam. Kheima, etc are 
the outcome of falsehtxxJs thoroughly Uiught, what rnigtit be the pc^w'cr of truth 
if taught with etjual thoroughnes,H^ So we turn to lc>ok within [at education in 
h-nglanci], and find ln^tcad uf thoroughno-s divergence of aim; instead of con- 
centratitui a vast iinwillingiie.s.s to make clear to ours«*Ives what w’e are trying to 
do.’ (7'imgs IidunaJwna/ Sup/>/rffUfi/. i»t August, igiu.) 

t Professor J, Welton. l:mycJ>ypa^<ita nth edition, article on 

'Education.' Cf. conclusion of Book ii l>e!o»%. 
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of individual citizens and for their more effective cooperation in the 
service of the society to which they belong. Even though at first the 
rate of change towards agreement may be very slow, this rate of 
change may grow quickly and soon result in finite progress. 

And, in fact, most writers do not despair of agreement concerning 
the aim of education. Some of those whose opinions carry most weight 
even venture to state what the aim should be. In deed, it is diffi cult 
t o see how any one can thin k clearly or effect ively concerning the 
means of education ui\tiLhe has provisionally m^de up his mind 
concerning iti end. Among very r ecent* pronouncemeiits upon the 
ai m of edu cation two fiiay. be cited by way of illustration of the 
diversity of view that characterises the age in which we live. 

Sir William Ramsay, in the course of an article on English 
Education, refers to ' the aim of training, namely, th e p ower of 
c oncentra tion, the e.vercise of judgment, and, most of all, the develop- 
mejU.j 3 lihe inventi\^'7acultier^ 

Dr C. A. Mercier also regards education as having a threefold aim. 
He wrrites ‘ The aims of education are, I take it, these three ; It sho uld 
inculcate first, character; second, a habit of clear thinking; and third, 
a knowledge of facts. ..it is better to be good than to be wise: it is 
better to be wise than to be learned. 'J 

Except that both these statements assign an inferior place in 
education to the mere imparting of knowledge of farts, they appear, 
at fir.st .sight, to have little in common. There is a real difference 
between the two aims as stated, in ihat Dr Mereicr's statement 
recognises, while Sir William Ramsay’s statement does not recognise, 
the paramount importance of those instinctive (emotional) processes 
which play so important a part in the constitution of character But, 
as our enquiry proceeds we shall see that the other .qiparent diflerence^ 
between the two statements almost disappear. 

The important points for us to note at this staj;'' are' firstly, that 
th e need for more agreement concerning the aim of education is 
becoming increasingly recognised, and secondly, that the statements 
of this aim made from time to time by public men differ wndely from 
one another. 

But the most astonishing aspect of the aimle.ssness of English 
education is not that would-be reformers differently define the objects 
of their efforts. Rather is it that the authorities responsible for 

• 'J hu? was written in April, 1916. 

I Sir WiUiafT! Hamsay, K.C H., I'.H S . in the Dailv Ihspatch ui iist January 
J9J5 

♦ Timei, J7th January, 1915. 
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spending more than thirty million pounds sterling of public money 
every year on education in England and Wales have given so little 
indication of the aim they have in view, whether for English education 
as a whole, or for that large part of it which they are able to control. 
Even the teachers, on whose hearty and intelligent cooperation the 
achieving of this aim depends, are no better informed than other 
people what the aim may be ! Parliament has, wisely enough no doubt, 
abstained from putting any definition of education on the statute 
book. And in vain do we search official literature for guidance. It is 
true that the introduction to the Public Elementary School Code tells 
us that ' the purpose of the Public Elementary School is to form and 
strengthen the character... but we are not told what is here to be 
understood by 'character,' a word that means different things to 
different people and to most people perhaps conveys no clear meaning 
at all , nor are we told in which direction the character is to be trained. 
To these questions we shall return later*. 

Meanwhile, if we are right in describing aimlessness as character- 
istic of the education of tlie English nation to-day, defects in our 
national system of education cannot be remedied until our legis- 
lators, administrators and t-ducators are sufficiently agreed upon the 
aim of the whole to enable them to test particular proposals for reform 
by asking whether, and to what e.xtent, each suggested change of 
means would help to secure the end in view Every one agrees that 
such defects exist and are serious. It is only concerning the nature 
of the defects and the appropnate remedies that people ditter. 

The first business of all who are interested in education reform 
should therefore be to make up their minds, in the light of the available 
endence, what the aim of education ought to be, being ready to 
modify the airn*"on wdiich they have fixed when further evidence is 
foi thcoming. 

Professor .\dams has enumerated some fifteen statements of the 
aim of education and concludes that there are two.. .that st-an j ou t 
from Ihe others as embodying all the essentials, and as betvveen-.tbem 
covering the whole field. ...The first is self realisation, the second tnany- 


* In the absence of .iiiv gencr.al eoniensus of opinion concerning tlie aim of 
in tin es'fii i>l anv csfiiciic langucif^r in which to express such 

un tipinion without e»}uivocation i>r nsk ot misunderstanding, most men 1 a 11 back 
on nietaphoi At tortiiiiK to iVofessor Adams (/oc n/ p 2^3), no branch of study is 
perhaps so ineta])hor-iidden as education and psyUn'ln^v That is why we l^egan 
in our first chapter hv condemning the misuse v>f metaphor The must t'‘< 5 pular 
metaphor to-d;iv is that of the ‘broad foundation vif liberal education,' whicli is 
sometimes combined with lVstaloz/.i’s favounte plant metaphor so as to produce 
the mixed mctaplior of the ‘ broad foundation of |;cncral culture ’ See Appendix A. 
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sided interest. These have been frequently treated as antagonistic 
idSlsTahil each has its enthusiastic supporters . Bu t . . . lar from opposing 
each other they are really complementary. Neither can be attained 
apart from the other.’ • 

The aim of Herbart and his followers was to build up in each 
educand a many-sided interest. In order to emphasise its essential 
unity and to avoid asking how many sides the interest is to have, we 
shall describe it as a single wide interest. According to the Herbartian 
theory, education can modify the natural dfivelopment of the educand ; 
indeed the core of fierbart’s teaching is that instruction supplies the 
only force that can modify character f. By building up different 
interests in different individuals, the educator is thus able to produce 
men who shall be fitted to serve each other and the community in 
a variety of different occupations. 

Those who advocate self-realisation as the aim of education 
generally maintain that the educand should be protected as long as 
possible from a cramping environment so that he may experience 
a free and full development, which is self-reali.sation. From Frocbel’s 
pofnt' of view, the educator's function is not to produce men to serve 
the state m this, that or the other capacity: but is rather to watch 
over and pr otect w hile the educand freely becomes what hi.s own 
nature makesjiim. It is true that, as the educand grows older, he 
should gradually become his own chief educator. In the university, 
at least, he should be allowed considerable freedom to rboose bis own 
courses. Even in the university, liowever, he will do well to receive 
advice from his tutor or director of studies. .‘\nd the master or 
mistress m a secondary school not only must in practice, but also 
.should in theory, prescribe the greater part of the pupil’s studies. 
Rousseau himself, after giving Emilo a tutor all to himself (and so 
avoiding the administrative difficulty in the way of allowing each 
pupil in a school to select his own curnruliiin) made the tutor suggest 
the questions which Emile should ask. He Ibu.s interfered with 
Emiie's natural development so as to make him become a particular 
t Vfie of man ; in fact an eighteenth century dandy J . 

Some active interference with the natural development of the 
educand is, indeed, demanded from every educator. Too much 
freedom in early youth leads to the formation of bad habits which 
leave the grown man anything but free. No man can realise his best 
self through selfishness. Whoever aims first at saving his life, loses it. 
To achieve a complete self-realisation it is necessary to aim, in the 

• Loc. ctl. pp. jg. 40. t Adams, tuc. cit. p. 326. J Adams, loc cil. p. 178. 
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first instance, at becoming fit for the service of others*. If then we 
assume that (except in the case of quite young children, under say 
twelve years of age, whose interests are normally multifarious f) the 
two aims, self-realisation and single wide interest, between them 
cover the whole field, it follows that, so far as the facts we have yet 
considered enable us to determine it. the first aim of education during 
adolescence and maturity must be to build up a single wide interest. 

In Book n we shall reconsider, explain and confirm this provisional 
conclusion in the light of further facts. 


• Cf. the Master of Marlborough on charactcr-building in the pubhc schools: 
‘ In season and out oi season we teach that the liberty we largely grant to our 
boys IS to be used in the service of the common weal • that a boy must live for his 
society ' {Times. 5th June, 1015.) 

f Cf. W James’ remark that 'Childhood... has few organised interests’ 
I*rinciplei> of Psychology . V’ol. l. j) 417 
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EDUCATION AND NEUROLOGY 

OuK summary of the account given by Professor Adams of The 
Evolution oj Educational Theory has been little concerned with the 
new science of Physiological Psychology. And in truth the work of 
the physiologists and anatomists has hitherto but little affected 
educational theory. Neurology is seldom discussed at educational 
conferences or at the meetings of associations of teachers. Neurograms 
and synapses do not figure in educational literature. 

But. as we have indicated in our first chaptei, we do not propose 
thus to restrict our discussion. Two rca,sons for departing from the 
practice of most writers on education we have already given*. We 
may now add a third reason, namely that ' many recent advances in 
psychology are directly due to physiological observations’!; in fact, 
as Dr McDougall adds, 'our mental life is intimately bound up with, 
and to a great extent conditioned by, the processes of the nervous 
system, and therefore cannot be understood without the aid of 
knowledge of those processes... and it may be confidently predicted 
that psycholog}’ will cease to be regarded as a purely academic study, 
and will be recognised as providing the only .sound theoretical basis 
for the, art of the teacher. ..in proportion as it becomes a truly physio- 
logical psycholog}’.' I 

We shall therefore employ '■ome of the conceptions of physiological 
psychology in the following attempt to analyse the foundations of 
character and their eftect uiion behacaour. 

To every thought which pas.si-. through the nund, to every feeling 
on the fringe of consciousness, and to every refle.x movement of which 
we are unconscious, theri‘ corresponds a 'nervous impulse' travelling 
swiftly along a series of nerve elements and comparatively slowly 
traversing the junctions between the consecutive elements in the 
series; and each different thought or feeling or movement involves a 
dilferent series of nerve eh’ments— different, at least, as regards some 
of its units. 

* Set* above, pp. S, 9. f VV'. AfcUouKeUI. PhyMoto^cal Ps\cho/ogy . p. 11. 

J L^k.. at. p. 12. 
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These nerve elements*, or neurones, consist for the most part of 
relatively long axis cylinders projecting from a central nucleus or 
cell-body and, after giving off collaterals at various points, sub- 
divided info a number of branches at their further extremities. The 
cell-bodies also have other projections or processes consisting of many 
fibres that are called ‘dendrons’ on account of their tree-like forma- 
tion!. Each neurone is separately nourished by its own cell-body; 
it is seldom if ever continuous with its neighbours; but, on the other 
hand, it is no more independent of them than a human individual is 
independent of the society in which he lives: if hts neighbours de- 
generate and die, he is likely to do the same. While each neurone is 
thus a separate trophic unit, it is not a separate functional unit; foi 
the functional unit of the nervous system is a ' nervous are ’ : a series 
of two or more neurones placed cud on to one .mother and capable 
of conducting a ‘nervous impulse' from oni- to the other across the 
junction, or synapse, between them. TIu' neurones, bound together 
and supported by connective ti.ssue and finelv branching neuroglia 
cells, constitute the nervous system. 

The nature of the nervous inipiilsc whicli it is the tunction of the 
neurones to conduct is still uncertain It probably consists in a pro- 
gressive ‘paitial decomposition of .some very coinpkw and unstable 
molecules’! of which the neurones are composed. The chemical 
activity stimulated in a neurone bv the inconuag impulse' we sh.ill 
call the 'activity' of the neurone. The artiiit\ is to In- distinguished 

• This chapter's brief .u.u»unt <»f mmi'.c of The principal ffatuics t>f iIk- nentius 
system will, it i> ho|X:<l. enable the Rcneral reader sultKit nllv to understand the 
physiological terms — 'the materialistic formulae and synihuU’ which we shall 
employ, Hut c\er>’ reader who has not made a siH‘cul studv nf ihe iitTvtHis ayslem 
would do well to acquire at lea^it so much infonn.itum .is is gu c n in I )r Mcl iougrill’s 
attractive primer of Phv:,iol ai l\Mfu>logv (published in luo-, hy J M Di-ut 
tfe Co ), and to have at hand Mune general descnptioii and tmuns t)f the gross 
anatomy of the nervous system, such a^. are included in main te\l-boi>ks of 
anatomy and physiology 

I Cf \V McUougall. ' The n< urones .ire of \ anous sha(>cs arui but e.ic li one 

consists of a nucleu.s, which with a certain annmnt of prcdopla-*!!! surnnififling il 
coDstitutc-s the cell-bfKjy, and one or nioie dclitatr jjrr>toplasjn»r proinsses b>r 
projections] continuous with the crll-lxidy In many ncurfmes one of these pio 
cesses is much longer than the re-»t and is called the axis-cylinder jiu^cess, or a ion 
A.11 the nerve-fibres of the peripheral nerves are axons of neurones Ihe axon, in 
most cases, ha.s h^r its protection a delicate sheath of fatty matter known iLs the 
medulla, and in many cases it is of great length, those, for example, which run 
from the spinal cord t ) the ends of the toes of a tall man are several l<'cl in length 
Some axons give ofi at vhort intervals a number of branches or collaterals, which 
connect them to numerous other neurones The other prr»ceH3e„s of the Ivxiy of the 
neurone are generally .shorter and much branched, they are known as dendrons 
becau.se m many ca-se.s a single Large process of this kind divides, like the stem of 
a tree, into many branches ending in a great nundxTof twigs ' (Ant at. pp 2^, 25 ) 

J McDougal], loc. ett p 2H 
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both from incoming impulses and from outgoing impulses. Of the 
latter some may be due to the activity of the neurone itself and some 
to incoming impulses conducted through the neurone with or without 
loss en route. The ' activity ’ of a nervous arc is the sum of the activities 
of the neurones that compose the arc. An arc, or a system of arcs, that 
is being traversed by a nervous impulse we shall speak of as ‘ excited.' * 
The 'intensity of the excitement' of — or the 'flow' through — an arc 
are terms we shall use to denote the measure of the impulses traversing 
the arc in unit time. 

In many ca.ses the passage of a nervous impulse is accompanied 
by a current of negative electricity travelling along the neurone in 
the same direction as the impulse, and there appears no reason to 
doubt that all nervous impulses are similarly associated with the 
transfer of negative electncity If this supposition is well founded, 
it follows that to every thought that flits across the mind there 
corresponds not only a nei v’oiis impulse traversing the neurones of 
the brain, but also an electro-magnetic wave which is started as the 
elcctnc current rises and falls and which gradually diffuses itself 
throughout all space U !■- (.oiueivabh that suih a wave, traversing 
the brain of another individual, might give rise to nervous impulses 
thcie and so affect that otfier individual’s consciousness 

The nervous impulse normally originates in the stimulation of a 
sense-organ and is noimallv discharged in producing movement The 
norm.il path of tti< impulse is thus from a sense-organ to a muscle. 
In tlu’ ideally simple case we may imagine fh.it onl\ two neurones are 
< oneerned one sensorv or ‘afierent,’ tfic otlu r motor or efferent', 
.lud these two togetfier lorni a seiison motor arc,' the functional unit 
of the neivotis system In the higher animals and in man we must 
distinguish two s)'stems of muscles and two corresponding systems of 
soiise-orgaiis The one system of nuisi Ic s is altacbt d foi the most part 
to the bones of the skeleton, and the ( ontraclioiis of the muscles of 
this sk-'letal scsiem produi'e all those mocements of the limbs, trunk, 
liead, and organs of sp^fi h bv means of whn h lelations with the outer 
world are maintained In man these movements are under the control 
of the will 'I...The muscles cit the other system are embedded in the 
viscera, or intein.al organs c>f the boclv, and cannot for the most part 
be controlled bv tlie will The correspoiuiing seiise-orgiuis of the 
visL\ral system aie aKo embecldeci in the Mscera and are stirnulated 

* .\ii an or .1 system of arcs which is escitcci ' will therefore also W actiye 
Hut. .Ls «e shall see it iu.i\ continue to be .ictice after it has ce-csecl to be excites! 

■ c after impulses base ceascJ to traverse it tUicl to pass on See below p Wi 

t McDoug.ill. /or lit p lO 
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by movements, changes of pressure, and chemical changes occurring 
in their neighbourhood. The nervous impulse caused by the stimula- 
tion of one of these sense-organs traverses a senst)ry neurone of the 
visceral system, crosses one or more synapses, and finally travels 
back by a motor neurone of the same system until it reaches the 
visceral muscle, the consequent movement of which adjusts the viscus 
to meet the changes which gave rise to the nervous impulse. In this 
way are brought about the involuntary movements of the heart, 
stomach, and other viscera. It was formerly supposed that this 
system of nerves was quite separate from, and independent of, the 
other. larger system. But we know now that 'the two systems of 
sensori-motor arcs, the skeletal or voluntary and the vn.sceral or 
involuntary, are intimately connected. The skeletal muscles arc con- 
trolled not only by impulses from sense-organs on the surface of the 
body, but also by impulses initiated in sense-organs that are embedded 
in the muscles themselves and in the surrounding tissues, the sheaths 
of the muscles and their tendons and the joint-surfaces of the bones; 
these sense-organs, which are known as the organs of the *' muscular 
[or kinaesthetic] sense,” are stimulated by the contractions of the 
muscles and the movements of the parts resulting from those con- 
tractions. The nerves from these sense-organs join the sensori-motor 
arcs that connect the skeletal muscles with the sen.se-organs of the 
surface, and so cooperate with them in determining the sequence 
and the force of the contractions of these muscles, which are thus 
under a double sensory control as well as the control of the will. 
These are the functional units which with their complicated inter- 
connexions constitute the nervous system. They are represented 
schematically in the diagram.'* 

The sensory or afferent nerves of the skeletal system, including 
those of the kinaesthetic sense as well as those conveying impulses 
from the sense-organs of the body's surface, communicate with the 
motor or efferent nerves of the skeletal system only in the spinal cord 
and in the brain. Many of the sensory neurones, after entering a 
segment of the cord and gi'ing oft collaterals which communicate 
immediately —in the same .segment —with motor nerves leaving the 
cord from that segment (and which thus provide the paths used in the 
case of spinal refle.x movements t), are continued up the cord giving 

• Loc.cit pp. i6, 17 The diagram (Fig i on p ii) is reproduced with modifi- 
cations from p 17 of Jlr .McDougalTs work 

f Sometimes the impulse .irusing from a stunuliis applicrl to a »en»vorgan of 
the surface of the body or of the muscular sense, will, nu reaching the spinal 
cord, give rise to an impulse in the efferent motor neurone alone. No impuhse 
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off further collaterals in various segments and finally communicating 
in the upper part of the cord with other long neurones which prolong 
the afferent or sensory path until it reaches the cerebrum* or great 



Fig. 7. Dugrain illustrating the functional units, the skeletal and visceral sensori- 
motor arcs ol each soKineut of the nenous system of a vertebrate animal: c. the 
central ncn'oii-n system; m, a skeletal muscle attached to the bone; s, the skin 
covering it; r. a muscular vlscus. On the right is shewn a skeletal arc with double 
afferent path from sense-organs of the skin and from sense-organs of the ' muscular 
sense’ in tendon, ](»mt*surfacc, and muscle, on the left an arc of the visceral 
system with aflercnt path from sense-organs in and aL>out the viscus. 

[f>escendirig (efferent) fibres, c. connect the brain through synapses m the 
pinal cord. c. with the other neurones represented in the diagram and enable 
skeletal movements to be produced not only rcllexly from below, but also voluntarily 
from above. Ascending (atlcrent) fibres, a, iilso counixting with the other neurones 
through synapses in the spinal cord, c, enable consciousness to be affected by 
skeletal movement.s whether «»f voluntary or reflex origin. There are also other 
amending (atterent) fibres Unking Uic brain with sense-organs in various p>arts of 
the body and especially upon its surface. The long neurones, « and a. running 
lengthwise in the spinal coni arc not represented m Pr Mcliougall's origin^ 
diagram ,] 

will then travel up the spinal cord In such cases the resulting movement is 
describexl as a spinal reflex movement In the case of clogs it is pc^ible to sever 
all the afferent and efferent jKiths that connect the bram with the remainder of 
the central nervous system, and yet to obtain these spinal reflex movements. 
Examples are «pioted from Professor Sherrington on p. 35. 

• I 'ntil recently it was generally l>elie\ed that evcr\- sensation was accompanied 
by activity in certain sen>ory regions oi the cortex or outer layer of the cerebrum. 
But the researches of I>r Henry Head ami Dr tiordon Holmesi. beginning with 
those clescrilxHi in the Croonian Lectures of luri (see Bratn. Vol. 34. Kov. 1911. 
pp. 102 ft ha\c .shewn that two bodies known as the optic thalaxni and 
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brain on the side of the body opposite to that in which the impulse 
originated by the stimulation of a sense-organ. The sense-organs of 
all parts of one side of the body are thus connected with the cerebrum 
on the opposite side *. Not until it reaches the cerebrum does a nervous 
impulse originating in a physical stimulus to a sense-organ give rise 
to sensation. But sensations do not always result from a physical 
stimulus acting on the peripheral nervous system even though the 
stimulus may be adequate in quantity and quality to produce sen.sa- 
tion under more favourable conditions. Indeed, as we have just seen, 
' many afferent impulses remain on the physiological level and never 
form the basis of a sensation; they are destined to control refle.v 
activity or to coordinate movements of the body and limbs.' t 

We have said that the sense-organs of all parts of one side of the 
body are connected with the cerebrum on the opposite sidej. The 
nerves of the special senses — for e.xample, .sight, hearing or smell — 
are also connected with the opposite side of the cerebral cortex§. 
In this way the sensorj’ neurones of all parts of the body are connected 
with the cerebrum, and those of each of tfu' principal senses — tactile, 
kinaesthetie, visual, auditory, olfactory, etc. - are fonnecleci with a 
certain sensory area’ of the cortex or outer layer of the cerebrum. 

When the fibres, by which the vanou.s sensory paths are thus 
continued to the cerebrum, enter the layer of grey matter which 
constitutes the cortex, we can no longer trace their connexions 
anatomically in the dense tangle of neurones wliich are tlie princijial 
constituents of this grey matter. Bui we know that from thes*' 
sensorv areas fibres pass down to join the various motor neurones 
which convey the nervous inipuBes to the skel(>tal or voluntary' 
muscles. Thus in the kinaesthetie or ' Kolandic ' area are the cell- 
bodies of large neurones, known from their shapi as the ' pyramidal ' 


situateti 6i)e on either side of the Uisc of the cerebrum an* n«>t merely intcrnifdute 
receiving stations or junctions ln;twccn successive neurones in sensory' paths from 
the surface of the b<xly to the cortex of the rcrel»rnru, but are themseh < s the 
seats of certain primitive flements w <>rnsition. ‘ i'hu'J. reaction'^ of the human 
optic thaliTUus, freed from the restricting inffiu-nce of tJie cortex, are iin almost 
perfect r.xprebsion of the non-dtscnminative asjxxts of sinvition ‘ (Henry Uratl, 
on 'Sensatum ami the Cerebral Cortex.’ ifrain, Vol. 41. Seyit njiK. p 200 ) In 
particular those comp<)nents of sensation which underlie fechng'tone tend to 
excite thalamic but not cortical centres (See Head and Holmes, lirafti, Vol, 34, 
p. ido.) 

• This IS not stncily true of the eyes, where there is jurtiaf crossing only. 
For particulars of the bilateral representation <*( eacli retina in the brain, see any 
treatise on Physiolc^y ur Anatomy Cl. the duigrarn given by l»x Purveys Stewart 
in The JJiagnostj* of \en >n 4 i I>t>:fa\es, 4th edition, p 46. 

f Henry Head, Btain, Vol. 41 (1918), p. 201. 

I But see the last footnote but one. § See the first two footnotes above. 
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cells, whose axons, forming the 'pyramidal tract,' pass down to 
connect directly with the motor neurones whose cell-bodies lie in the 
various segments of the spinal cord and whose axons thence conduct 
impulses to the skeletal muscles of the trunk and limbs. And from 
physiological data we can conclude that the afferent neurones, which 
enter each of the sensory areas, are connected by shorter or longer 
chains of small neurones in the grey matter of the area with the 
efferent neurones of the same area; we are able to infer also that in 
the main the afferent neurones of any one sensory field or region of 
the body are most intimately connected, in the sensory areas of the 
cortex, with the efferent neurones that make connexions with the 
motor systems of the same region, the motor systems that have the 
most intimate functional relations to that sensory field. Similar con- 
nexions between the afferent neurones ol any one sensory field and 
the motor neurones of that tield are made, as we have seen, in that 
segment of tlic spinal cord to wliicii enter anrl from which emerge 
tile sensory and motor nerve-, of the field in question. But we may 
assume that the connexions effected by means of loop lines (or, as 
Dr McDoiigall calls them, ' ares of the interniedialc level ) that connect, 
through a sensoiy area of the cerebrum, the sensory and motor 
neurones ol the same field - neurones that are already connected in 
the corresponding segment of the spinal cord -arc far more complex 
than those of the spinal k-vel .md so u nder possible a far more com- 
plicated senes of coordinated movements*. 

A still higher degree ot ciiuniination. .adapted to still more complex 
situations, is elleeteti tiy means of the neurones ol the large cerebral 
association areas' wliuli surround variou- sensory areas of the 
1 1 1 ebrum and connect cheiii waili one another. Senes of these neurones 
form arcs among which we may disunguish two pnncipal kinds. 

In tile Ills! jilaci- there .ire those which lamnect the senson-motor 
arcs ot the Kolandic or kniae-thctu aiea with senson-molor arcs in 
the otlier seiisui y anas of tin corte.x They converge upon the 
Rolandic area trom .ill tin- other sensory anas, and the impulses that 
they bring find, in the large pyiamidal nt-nroiies .ilready mentioned + . 
their efferent paths to the motor lunroni s of the skeletal muscles. 
Hence this system of pyramidal neurones with th< cortical paths 
converging upon it fnnn all parts of the cortex has been aptly likened 
by Profe.ssor William James J to a funnel, the mouth and conical body' 

• Ihis account of the wnsoii motor .ires of the intermediate level is abndged 
from tJiat given by Dr .McUougall, pp ^ l-as 

t 3.J- 1 f .-c. nf Vol. II. p 5 S 1 . 


c. B. 
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of the funnel being represented by the converging cortical paths, its 
neck by the Rolandic cortex, and its stem, through which the outflow 
takes place, by the neurones of the pyramidal tract. 

A second important class of association-area or 'higher level’ arcs 
consists of arcs that connect with one another the various sensory 
areas, other than the kinaesthetic area, of each of the two hemispheres, 
formed, one on the right side and one on the left, by the cortex and 
adjoining parts of the cerebrum. Moreover, transversely running 
fibres connect each part of one hemisphere with the corresponding 
part, as well as with other parts, of the other hemisphere. 

The superior function of the arcs of these association areas is 
indicated by the fact, clearly demonstrated by I’rofessor Flechsig, 
that the neurones of svhich they are composed attain structural 
perfection in each individual at a much later age than those of other 
parts of the nervous sy.stem. VV'hile the latter are fully developed 
at birth, most of the former are not perfected until a much later age, 
some not until adult life is reached*. 

A clearer idea of the functions of the nerv'ous arcs of the different 
levels — spinal, intermediate and higher — may be obtained hy con- 
sidering a simple case of the conduction of a nervous impulse from 
its origin in a sense-organ to its discharge in the production of move- 
ment. I imagine myself walking barefoot by the sea shore. Suppose, 
further, that I am, at the same time, engaged in an interesting 
conversation with a fnend. Not noticing where I tread, 1 step — with 
my right foot, let us say- -on a sharp pebble. Immediately and in- 
voluntarily my right knee and hip juint.'> are bent so as to lift the 
injured foot, wliile at the .'^anie time my left leg is more rigidly 
extended to take the extra weight thus thrown upon it. 

If the hurt is slight, and if my ronvrrsation is sulhcienlly en- 
grossing, this coordinated series of movements may take place without 
attracting my attention and without the intervention of my will. 
In that case the impulses, which the sharp stone has originated in 
the sensory nerve endings in the sole of my right foot, travel up the 
sensory neurones at the rate of several yards a second Where these 
neurones enter a segment t of the spinal cord in the lumbar region 
they give off collaterals or branches whicli roniieet, through small 
neurones m the grey matter of the segment, with motor neurones 
leading to the musdes of faith legs. I'arts of the impulses probably 

• Tills accoiinl <jf the higher level aii..s i.s slightly alindgecl Ironi that given 
i»y Dr r*/ no, \fi. 

f I hi-s i-y ruprc-icnte'd schematically hy tin* rircli* in tbr dni^nun on 

P 31 
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leave the sensory neurones by way of those collaterals; and, after 
crossing the synapse or synapses in the grey matter of the segment, 
leave it by way of motor neurones whose roots lie in the same segment, 
and whose function it is to conduct the impulse to the flexor muscles 
of the right leg and the extensor muscles of the left*. 

On reaching the muscles, the nervous impulse gives rise to chemical 
changes which result in the contractions of the muscles and the motion 
of the limbs. The.se movements stimulate kinaesthetic sense-organs 
from which impulses return to the same segment of the cord. As in 
the case of the. impulses from the sense-organs of the sole, of my foot, 
parts of these impulses probably pass out from the cord immediately 
along the motor neurones, thus serving to maintain and regulate the 
contractions of the extensor and flexor muscles in question. 

Experiments, conducted by Professor C. S. Sherrington, upon 
‘spinal ’ dogs — dogs the neural connexions of whose brains with their 
spinal cords had been severed— prove that in thc.se ‘spinal’ animals 
the stimulation of sense-organs on the sole of one hind loot will result 
in the withdrawal f of that foot and the extension J of the other hind 
leg. In such a case we have to suppose that the whole of the impulses 
arising both from the original stimulus and afterwards from the 
kinaesthetic sense-organs are discharged directly through the spinal 
nerves; for they cannot traverse the higher portion of the afferent 
(sensory) paths which lead to the brain. We have then an example 
of a simple spinal reflex, in which the brain takes no part. And more 
complicated spinal reflexes, involving several segments of the cord, 
may abo be evolved in spinal animals; for if a chemical irritant be 
anplied to the Hank of such an animal the hmd foot of the same side 
will make seratehing movements§ which arc almost as well aimed as 
if the animal were entire; and if that foot be held, then the other hind 
leg will make similar movements. 

But it is probable that in man even so simple an automatic move- 
ment as the w'ithdrawal of one leg and the extension of the other 
cannot take place without aflecting the 'fringe of consciousness'— 
the vague background of thought. We must therefore supjxise that, 

• The nTipitl-.i' which, crossinij a synapse and enteriiiEi .inother neni'ont*. acts 
upon il as a btiuuihis will excite in it katalKilic The intensity of the 

resulting niipulsc in the second neurone may consivlorably oxccod tliat of the 
impulse whieli reached it from outsnle. ('{ Pr McIhiUKall. Pt. fit. p. ('(. als*.' 
Pr Keith Kucas who f<n>rul that in even' case which he examined the intensity 
of the iinpulst' set uj) in a nerv'e is indei*endent of the strcn^t;th of the stimulus 
which evokes it,' {The Cftnduiiton >>f Sen-ous Impuisf, 1017, p. 

t f he Jntef^rative AcU' n of the Servaus System, p. 10. 

t p. .10. § SKemngtori, lex; nl p 10. 
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iii the case we have imagined, part of the impulses from the sole of 
my right foot (and from the kinaesthetic sense-organs so soon as they 
have been stimulated by the beginning of movement) pursue afferent 
paths as far as the cortex of the cerebrum and thence return, by the 
neurones of the pyramidal tract, to be discharged along the motor 
neiirones which produce the movements wc have described. They thus 
traverse a long loop through sensory regions of the brain — in the 
thalamus as well as in the cortex — where their passage may, as we 
have seen, make me conscious of pain in my foot and of the move- 
ments of my limbs ; and they probably also traverse a shorter circuit 
wholly on the spinal level. In fact the spinal reflex of the spinal dog 
becomes, in man, a ‘sensation refle.x' affecting consciousness and 
under voluntary control. 

There is much evidence to shew that nervous impulses commonly 
affect consciousness as they' pass through the sensory areas of the 
brain: for example, if part of one of the sensory arc, as of the cortex 
is damaged or removed then the corresponding .seii.sations--visual, 
auditory, olfactory, or the like— can neithei be experienced nor 
imagined *. .And there is no evidence that any psvcho-physical process 
takes place a.s impulses traverse either arcs of the spinal level or the 
'higher level ' arcs of the cortex which he outside the sciNory areas f 
In fact, so far as we yet know, all sensation is .icconipanicd by activity 
in the neurones either of the optic thalanii or of one of the sensorv 
areas + of the cortex 

The furthe-r effects of the long looji through the cerrbral rone.s. 
and of all the complex connexions which can there be made between 
various sensori-motor arcs, may be indicated by sup])using that the 
injury to my foot was somewhat sharper than in the case we have 
just considered. Unless my attention was very much occupied 1 may 
have become conscious, not only (as m the case already i oiisidered) 

* Cf McUouRall. 'Su long as any srnMjry is inUtt the tout 'jondinf^ 
of sensatum may be ex^KTioncetl. «intl t-vt-ii the sense orji.in Im* 

destroyed or the sensory nerves severed the '^cnvitiuns ina)’ still Ixr exjteueiicccl 
m the form of hallucinations, and oti ihe othei hand, if one f»f the vriMiry arcoii 
IS destroyed by disease or u v-ound. the coru'-^jvmding sensations are nr\ei 
cxjHjnenced thnugh the ‘►cn.se-orjs.in .itkI the sensory ner\c-s reui»uii intact, 

and their disapfsar.inc/* from the conscjouxness of the individual u> so complete 
that he is not even aMcare of the natuie of Ins'lotb. it ib with him as though he ha<l 
never cxpcnenced thus kinrl of sensation ‘ {L^tc cit p. ^5 ) The converse fact that 
ideaj> (images) m the- mmd arc accompanied by n<:r\ous iinpulses in the ismisory 
areas of the brain is illustrated by i^awlow's experiments descnlK*d below (p. 47). 

f Higher level arcs may perhajjs r>ccur m sensory arras as well as in association 
areas of the cortex It ’vill therefore Ixj convenient to describe those cortical arcs 
the excitement of which affects consuousnesa as sensory cortical arcs rather than 
as sensory area arcs. ‘>ee p. 66 below J footnote on pp. 31, 32 aboi e. 



II. 4 EDUCATION AND NEUROLOGY 57 

of the hurt and of the quick withdrawal of my foot, but also of the 
fact that I had involuntarily stooped down and classed the sore tee 
with both hands, thus easing the pain. In such a case the nervous 
impulse conveyed by the sensory neurones to the spinal cord is more 
intense than before. Not only is it able to overcome the resistance of 
the synapses which lie along the low-resistance path to the muscles 
that produce the usual reflex already described, but it also breaks 
down the resistance of synapses by which the afferent path from the 
sole of the foot (and from the kinacsthetic sense-organs stimulated by 
the usual reflex) is connected with efferent paths to muscles of the 
trunk, arms and hands; whereupon, as before, impulses from the 
kinacsthetic sense-organs in these moving parts not only reinforce the 
(motor) impulses that originated the movements, but also, on reaching 
the cortex, make me conscious of these further movements. The 
synapses of higher resistance to which reference has just been made 
lie for the most part in the same sensory area of the cortex, but — as 
in the ca.se of the scratch reflex of the spinal dog — .some may lie in 
the .segments of the cord from which issue the motor neurones to the 
muscles that bend the hack and bring up the hands to grasp the 
injured foot. The conception of serie-. of neurones congenitally linked 
together bv synapses of various degreas of resistance, so as to form 
‘functional systems of nervous arcs,' is of great importance in our 
subject. 

(ince more suppose that, instead of merely causing me a moment’s 
pain and giving rise to a senes of involuntary if quite conscious move- 
ment' . the injury to my foot is sufficiently serious to require treat- 
ment This lime I do not let go of my foot, pui it to the ground, and 
resume my walk .ind convirs.ition almost without interruption. The 
wound now receives my full attention 1 turn the foot over with the 
help lit my hand? so as the better to see what harm has been done, 
I examine it carefully, and perhaps 1 tie it up so as to keep the W'ound 
clean until I re.uh home. My action is no longer brought about as 
a mere sensation-refle.x, such that the impulses tin not trat'erse any 
region of the cortex beyond that to which th' V were brought and from 
which they returned. t)n the contrary, the nervous impulses arriving 
from the sense-organs of the surface and front those of the kinacsthetic 
sense an' this time strong enough to ovcncmie the resi.stance of the 
synap.ses in cenain higher level arcs. They therefore spread to other 
sensory areas of the cortex. Thus they will probably spread to the 
visual area; and, just as I previously experienced tactile and kin- 
aesthetic sensations when the nervous impulses traversed arcs in the 
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corresponding sensory areas, so now, as the impulse begins to traverse 
a certain system of arcs in the visual area, I experience a ' visual image ’ 
of my foot — or, as is commonly said, I see my foot in imagination. 
This visual image of my foot differs from a visual sensation psycho- 
logically in that it app>ears less vivid, less intense; physiologically 
the difference probably is that while, in the case of the sensation, 
the nervous impulse enters the visual area of the cortex by way of 
an afferent path from the sense-organs of the retina, in the case of 
the image it is a higher level path which conveys the impulse to the 
same system of arcs m the visual area*. From the system of arcs the 
excitement of which gives rise to an image of my foot there are 
probably many paths in the visual area by which the impul.se might 
proceed, producing as it did so a train of visual imagery. The con- 
ditions under which such thinking takes place we are to study shortly. 
Meanwhile we may take it that, in the case we are now considering, 
the impulse leaves the visual cortex hy a certain low resistance system 
of arcs; that namely which leads the impulse to cause the focussing 
of the eyes upon the ‘imagined’ object — the injured part of the foot. 
.45 the sense-organs of the retina arc now stimulated by light from the 
foot, impulses from the retina reach the visual area and the visual 
image gives place to a visual .sensation of the foot and it.s injury. Now 
that visual sensations have been added to tactile, the injury may be 
said to be 'perceived'; for 'perception seems to involve in every case 
a synthesis of sensations and images of different senses.'! .\n(l now 
at last the process, which up to this point m.iy have rernaincfi 
involuntary, is almost sure to be controlled by vuv will. The questions 
how the will's control is exercised and what is the physiological 
accompaniment of tlie exercise of the will ari' to be discussed later. 
Suffice it here to say that I concentrate mv' attention upon the wound, 
probably producing voluntary contraetitui of the eye muscles so as 
to improve the focus, and that these contractions stimulate sensory 
nerve endings from which further impulses pass to the cortex and 
increase the excitement already there. The result is that the impulse 
can now spread through synapses of still higher resistance It may, 
for example, spread to the auditory area and, as it traverses that area, 
awaken auditory images of lectures on hrst aid or of advice given to 
me on some jirevious occasion. If that advice was to tie up such a 
wound until it could be properly cleansed, the nirmory of the advice 

• Cf McDougall, /oc cii p 85 

f McDougall. /oc <1/. p Jt should be added, that McDougrill'n 

use of the word ' perception ' is not universally followed 



11. 4 


EDUCATION AND NEUROLOGY 


39 


remains in the form of a system of nervous arcs of permanently — at 
least so long as the memory survives — lowered resistance. Along such 
a path the impulse passes to the Rolanclic area and is there discharged 
through the pyramidal tract as I begin the train of movements which 
comprise the tying up of the wound. 

All these sensations and images, which we have described in a very 
much simplified form, are not in the focus of consciousness at the same 
moment. They follow one another in an orderly sequence. And, as 
will shortly appear, there is reason to suppose that the nervous impulse 
meanwhile traverses one after the other, in the sensory areas of the 
brain, the various systems of arcs the excitements of which correspond 
respectively to the consecutive states of consciousness. 

In the above example of some functions of the nervous system, 
wc have sfioken of the different resistances offered bv different nervous 
arcs to the passage of the impulse; and we have assumed that the 
resistance of an arc — or of a system of arcs — is mainly due to the 
synapses which it includes. ' There is,’ writes T.Brailsford Robertson*, 
summarising the conclusions which he draws from some recent 
experiments, ’ either in the central nervous system or in the peripheral 
neuro-muscular s3'stem, a resistance analogous to friction, requiring 
a definite force to overcome it and permit a reaction, just as a heavy 
body, resting upon a rough inclined plane, does not begin to move 
until the inclination of the plane attains a certain value.’ 

According to Dr McDougall, ’although recent researches seem to 
stiew that (here is protopiasiiiic tontinuity in certain cases 'of junctions 
betw en neighbouring muronos, ’we may confidently' believe that in 
the great Inajo^t^ of svnapM's tfiere is no simple continuity of 
substance, but a breaf h of < onliniiit)'. or a difference in the nature 
of the nervous siibst-ime. which prevents the passage of the nervous 
impul.se in the form in whii li it tiavels along the nerve-fibres, and 
renders that jiassage niuri- tiitbculi. This peculiarity of the svnapses 
may eonvcniently he expre.ssed bv saying that each synapse presents 
a certain resistance to the passage of the impiil.se simple kind 

of synapse is formed by the division of th<' end of an axon, or of one 
of its eollaterals, into a number of fine twigs that surround the cell 
body of anotbei neurone and terminate in tiny knobs lying close to, 
or perhaps in contact with, that cell body. Dthers are formed by the 
minute terminal branches of an axon or a collateral becoming inter- 
twined with the branches of a dendion of another neurone or, in some 

• f-(iha Bd vi N<*.s, 7. 8. Sept -Oct igij 

f I.oc. fit. J) 58. 
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cases, perhaps, with similar fine terminal twigs of the axons or 
collaterals of another cell. In many cases the terminal twigs of several 
axons surround one cell body or are intertwined with the dendrons 
of a single neurone.’ * We have thus laid stress upon the structure of 
synapses because of the very important part which they appear to 
pla5' in determining the paths to be followed by nervous impulses and 
thus in governing bodily movements and even psycho-physical pro- 
cesses. For, as we have seen, the passage of a nervous impulse along 
some particular system of nervous arcs in one of the sensory areas — 
for example the visual area — of the cortex is a necessary condition 
of experiencing not only visual sensations but also any kind of visual 
images. 

It is true that most cortical synapses have not been traced by 
anatomists; and it is true that no direct results of experiment upon 
the physiology of cortical synapses are as yet available. But ‘i/ure is 
every reason to believe that intrinsically there is no essential difference 
between physiological dispositions and activities of the lower nervous 
centres {subcortical ganglia and spinal cord), which condition and 
determine unconscious behaviour, and those dispositions and activities 
of the higher centres — the cortex — which condition and determine both 
conscious and unconscious behaviour, ff Now we know, from experi- 
ments upon the synapses of the cord, that ' a feeble stimulus may be 
just strong enough to excite the scn.sory neurone, but the excitatiofi 
may fail to overcome the resistance of the synapse and to si>read to 
the motor neurone and muscle’; and that ' the imjiulse is dela\td at 
the synapse, a certain time is required lor overcoming its resistance, 
and the delay is briefer. ..the more intense is the stimulus J; It is 


• Loc. ctl. pp. 27, 28. f Morton Prince, The U M;n.~.cv,ui. p 2 (O 

J McDougall, loc. cit. p. ji, who cites the (ollowinR further facts which re\eal 
'the resistance presented by the synapse to the passiige of the '' impulsi- " j) Ihc 
application of a continued stimulus, such as a chemical irritant to thosensore 
neurone results in a rapid succession of impulses in the motor m-n e i)ic enerev 
continuously liberated in the sensory neurone seems to lie disrharRiat .wross the 
synapse intermittently, just as the electrical energy generated b)' the fuctiou of 
an electrical machine is discharged intermittently from pole to pole of th. nmehine 
causing a rapid series of sparks; (5) the transmission of the impulse m the rec erse 
of the normal or habitual direction, i.e. in the direction from motor to sensory 
neurone, seems to be very difficult or impossible;. ..tJther cliarartcrs of tbe 
synapses may be inferred from more general considerations. (I,) the process cif 
transmission of energy across the synapses is one that readily exhibits fatigue 
from which recovery is very rapid; the fatigue manife.sts itself as a Icnn.urarv 
increase of resistance;... (7) the synapse is readily afiected hv changes in the 
composition of the blood, especially by the presence in it of certain drugs and of 
waste product of nervous and muscular activity which cau.se an increase of its 
resist^ce, (8) the resistance of the synaiise, besides Ix-ing liable to be im reased 
by fatigue and changes in the composition of the blood, varies from moment to 
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clear therefore that the principal cause of the resistance offered by 
sensori-motor arcs of the spinal level is to be found in the synapse or 
synapses which such arcs include. Accordingly, it is reasonable to 
assume* that the resistance offered to the passage of the nervous 
impulse along cortical systems of arcs is also due to the synapses 
between consecutive neurones. And we know by introspection that, 
just as the more we practise the performance of any given action in 
a certain way the more we tend always to perform it in just that way, 
so the repeated passage of any given sequence of images through our 
consciousness makes the sequence tend to recur in the same order. It 
is therefore reasonable to assume further that the passage of the 
nervous impulse across any synapse, whether subcortical or cortical, 
leaves the resistance of that synapse permanently les.scned in some 
degree: and that the more often the impulse cro.sse^ the .synapse, the 
lower does the resistance become. This assumption is ronsistent with 
all the known facts and is inconsistent with none Morcot cr it enables 
us to resume and predict a large number of facts. It >«atisfies, there- 
fore, the only conditions required of a 'scientific law f — which is no 
more than a hypothesis consistent with expeneiice We shall there- 
fore make this iirotisional a.ssurnption It will enahh' us to ‘c.vplain’ 
not only the foimation of neural habits but also the association of 
ideas and even memory itself Foi the physiological basis of all these 
consists in systems (jf nervoU' arcs of \ai\ mg degrees of low resistance. 

moment with tlic state nf the Ix'twocn which it a l)eing 

when they are cxcitevi amJ charged with frt'c energy increasing again 
when tho> rotiirn to rc^t {-i) the prtxes's oi lran'>riU'.'sion of enef^g> across the 
synapse leases its rcsistaruo It th* pas'wige of the impulse f>ernMn('ntl\ lowered 
iji some degree* ' 

• 1 he assumptUJii tlial th< resistaiirr uttered to Uie passage of nersous im- 
pulses t)\ nerN(»us .ir< s is clue t«» the s\n.ipM'. which those arts contain i* not 
essential to uur argument All that is n**ess.ir\ is to assume that :w i£<av the 
passage ot an iinpulv* aUuij; a mivoii-s arc make> il easier for the impulse to 
traverse the s,iiiie arc on .l sul»si tjU'Uit »Ktasi ui and we know thi-. assumption 
to \k' correct tn the ease «.f everv arc n:» which the e\f>cnir.enl has hc'en tried 
but if. fullowim; Mcl>oug.dh we make tlie iir^t a'suniptiun in the tt\t that the 
resistance is (maiiiiv) due to the svnap^-*’' then w« tinusi aUo fc>llow him in 
making the’ second - that Tlie resistanft- of the* sMiapsc-. is reduced b> the trans- 
mission of impulse's And all the available eMvl*-uce supp^its both these .iaiSump 
tlulls 

See above, f jotnul^ * on p 7 



CHAPTER 5 

NEUROGRAMS 

§ I. Neurograms or Neural Dispositions. 

When describing reflex movements we said that systems of neurones 
congenitally linked together by synapses of low resistance would play 
an important part in our subject*. We may now add that arcs, and 
systems of arcs, whose low resistance has been brought about by the 
passage of nervous impulses, will be of hardly less importance in the 
discussion which follows. The word neurogram has been suggested by 
Dr Morton Prince f to describe brain records of life’s experience. 
And we shall find it convenient to use this word, rather than the 
more usual term 'dispositions,’ to denote all low-resistance paths 
whether among the neurones of the brain or among those of other 
portions of the nervous system, and to include congenital paths of 
low resistance as well as those afterwards worn by the impulses which 
accompany life’s experiences J. Our reasons for avoiding, wherever 
possible, the use of the word ' disposition ’ in this sense are, firstly, 
its very different connotation in popular speech, and, secondly, its 
use in psychological writings to describe what is psychical, as when 
Dr McDougall§ speaks of the mind and its dispositions where we 
should pre/erll to speak of the brain and its neurograms. 

Examples of neural dispositions, or ncurograms, are iurnished by 
the functional systems of nervous arcs one or mlicr of which is excited^ 
whenever reflex action takes place. Thus to every simple spinal or 
sensation reflex there corresponds a neuiogram the excitement of 
which accompanies the reflex act. To every habit also there corre- 
sponds a neurogram, or a ‘system of neurograms,’ as we may inoie 
conveniently say if the habit includes in its system a sequence of 

* See above, p. 37. 

t ' Just as telegram, Marconigram, and phonogram precisely ( h.ir.icteri/e the 
form in which the physical phenomena which correspond to our (verh.dly or 
scripturally expre,ssed) thoughts, are recorded and conserved, so neur,jgr,im pre- 
cisely characterizes my conception of the form m wfiich a .system of hiain pro- 
cesses corresponding to thoughts and other mental experienres is rt corded and 
conserved.' (Lnc. cit. p. mi.) Ncurograms are sometimes called ' engrams.' 

} Prince use.s the word 'neurogram' for acquired nenr.il dispositions only. 
But we shall find it more convenient to use the same word to describe similar 
low-resistance sy-stems of arcs, whether congenital or acquired ' Both instinctive 
behaviour and acquired behaviour must be conditioned by pathways, and tlie 
process in its inner nature must be the same in both ' {I’rince, /or. cil. p 2 js ) 

§ E.g, Psychology, p. 83. || See above, pp 8, 27. ’ 

^ I.e. conveys a nervous impulse; see above, p 27. 
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movements which we may want to consider separately. We must 
here be careful to distinguish the habit itself, a permanent possession 
of the individual, from the transitory movements to which the habit 
occasionally gives rise: the neurogram is permanent — or 'canalised'* * * § 
— and corresponds to the habit, while the passage of impulses through 
the neurogram corresponds to the habitual movement and takes place 
only when the movement f occurs. It should also be clear that the 
same neurones and systems of neurones may form part of several 
different neurograms, just as the same movement may occur in the 
performance of several different reflex or habitual actions: some of 
the movements of the act (habitual to some people !) of ' dropping a 
goal ’ are the same as those of the reflex actions which follow stepping 
on a hot brick. 

The manner in which reflex actions are brought about by congenital 
neurograms of the spinal and intermediate levels has perhaps been 
sufficiently illustrated already^. Further examples of habitual move- 
ments caused by the excitement of acquired ncurograms are afforded 
by swimming, skating or bicycle riding. When learning to swim or 
to skate or to ride a bicycle we pay attention to what we are doing. 
So far as we can, we exercise voluntary control over our movements. 
Hut when we are able to swim or skate or ride a bicycle, we perform 
the requisit(' movements quite involuntarily and even automatically. 
The niovenu nts proceed in an orderly manner without affecting our 
consriousness. We may not be able to desenbe just how we utilise 
our musrles m order to turn a corner on a bicycle in fact, we cannot 
hope to bring back to ronseious memory images of movements of 
which we were unconscious when they took place. Somewhere, how- 
ever, the record of the movements must be preserved so that they 
may f>e reproduced from time to time as occasion arises. .\nd in the 
eoiieeption of a system of neurograms, created as the paths of low 
resistance were worn (under voluntary control to start with and 
aftenvarris by slight involuntary improvements in the movements we 
first learnt), we have a simple explanation of the facts of ‘ unconscious 
memory.' § 


• Sre N'liiw, p I 

♦ T!i( n cinly iho inipiilsr tr.ivrrM* thf‘ whoU' neuropram including its 

motor part; but the sensory part t»t the neuri>prain may pivssibly be excited when 
the movement drK*s not take place but is only imagined. 

J See alKwo. ]>p 3.4 to 37. 

§ The phrase is used by Dr Morton Priin.c who add'>, ‘ By repeated exjvTience 
the neurones l>econie functionally organised in such a way as to acqui:<* and 
Consent a functional "di.sposition to reprtxluce the movements onginalJy 
initiated by volition ’ {Luc. cit. p. 137 ) 
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But it is not only of unconscious movements that a record is 
preserved in the form of neurograms which tend to cause the 
repetition of the nervous process involved. We have already seen 
that every state of consciousness is accompanied by the passage of 
nervous impulses in one or more sensory areas of the brain *. In fact 
'it is universally accepted that every mental process is accompanied 
by a physical process in the brain; that, parallel with every series of 
thoughts, perceptions, or feelings, there goes a scries of physical 
changes of some kind in the brzin neurones. And, conversely, when- 
ever this same series of physical changes occurs the corresponding 
series of mental processes, that is, of states of consciousness, arises.’! 
And it is reasonable to suppose that, to different mental processes, 
there correspond ph3^ical processes in different systems of nervous 
aresj. So we may take it that the brain process which corresponds 
to a particular sensation (or image) and which, we know, involves 
nervous arcs in certain sensory areas of the brain, consists in the 
transmission of an impulse by a series of cerebral neurones, which 
series corresponds to the object of that sensation (or image) and to it 
alone. 

If we describe as the ' depth ’§ or 'intensity' ol an acquired 
neurogram the degree in which the resistance of the nervous arcs 
composing it has been reduced during the formation of the neurogram 
in question, we may add that the intensity or depth of the neurogram, 
the excitement of which corresponds to any particular sensation (or 
image), depends both upon the number of times that the sensation 
(or image) has been repeated and upon the intensity of the excitement 
which accompanied the original sensation (or image) and each 
repetition of it. We have therefore to recognise that neurograms may 
possess every gradation of depth or intensity ; that some will be so 
shallow as barely to deserve recognition as neurograms at all : and 
that the depth of a neurogram — and, still more, of a complex system 
of neurograms — may vary from part to part, as for example when 
we remember the colour of an object quite easily and clearly but have 
difficulty in recalling its shape. 

Now introspection tells us that, if two sensations or their images 
are presented to consciousness in quick succession, tliey are apt to 
recur in the same succession in future. The first sensation (or image) 

* Above, p. 36. I Morion Prince, he. cit. p. 11&. 

} But not necessarily, of course, a wholly diHeriait set of neurones - see above 
P- 43 - 

§ Ct W. James, who refers to ‘the deepest paths' (neurograms) Loc at 
Vol. II, p. 585. 
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tends to reccdl the second. As it is usually expressed, they become 
'associated' in the mind. If we ask ourselves what this association 
implies in physiological terms, we notice at once that the necessary 
and sufficient condition of association must be such that, when the 
neurogram corresponding to the object of the first sensation (or image) 
is excited, the impulse sliall tend to spread to the second neurogram. 
And this condition is that the two neurograms should be linked 
together by a path of low resistance, thus forming a ‘ system ’ of two 
neurograms. 

Dr McDougalJ has considered the question how this linking of the 
two ncurograms is brought about. He points out that the withdrawal 
of attention from the first sensation (or image) and its transfer to the 
second must mean that the stream of nervous impulses that was 
pas.sing through the first neurogram has been diverted to the second; 
and, after illustrating the manner in which the pa.ssage of the impulse 
through any one system of higher level paths may drain Ihc impuhe 
from every other such system, he gives reasons for supposing that 
the diversion of the impulse from the first to the second neurogram 
is effected in tliis way. The drainage of the impulse from the first 
neurogram to the second leaves Us mark in the shape of a path of 
perrnanenllv lowered resistance connecting the one to the other*. 

We must further e.xtend our conception of neurograms. So far we 
have euii-idered only those neurogranis the excitement of which 
arcoinpauies retle.x moveiiients or simple sensations or images. Such 
neurograms are coriijuised of arcs of the spinal and intermediate levels. 
We have next to consider neurogranis involving arcs of the higher 
level also. 

When We think of a familiar object — any one will do- suppose it 
is ' Whitehall ' — the idea that forms the content of our consciousness 
IS more tliaii <i simple seiisulioii or image. Unless we have never seen 
or heard of Whitehall before. Ihe visual sensation produced by reading 
the word is followed by the meaning' that it has for us. The idea of 
Whitehall that, at any moment, forms the content of the consciousne'ss 
of a particular individual includes both a sensation (or image) — in 
the case before us, the name ' Whitehall ' — and the meaning it has 
for that individual. If he has the mind of a child, the meaning may 
consist of no more lhaii visual images of the mounted sentries at the 
Horseguards and auditory images of the roar of the traffic. If he is 
a historian, the meaning may include images of Charles I and the 
original White Hall as well as more abstract conceptions of constitu- 
• See above, p. 41. and footnote. 



46 


THE AIM OF EDUCATION 


II. 6. 1 


tional history. If he is a manufacturer of munitions, the master of 
a workhouse, the governor of a prison, a director of education, or a 
company promoter, the meaning of Whitehall will probably centre 
round the Admiralty, War Office or Ministry of Munitions; the 
Ministry of Health ; the Home Office; the Board of Education; or the 
Board of Trade as the case may be. And, if his experience of Govern- 
ment Offices has been unfortunate, the meaning may include an 
intense auditory image of the words ‘ red tape ' and, possibly, a regret- 
ful vision of the Civil Service in the days of the first Henry, when it 
consi.sted of no more than two or three per.sons who, with a pack 
horse to carry the official records, accompanied the monarch on his 
journeys up and down the countr3'! 

If then the perception* produced by reading the word Whitehall 
may give rise to all the many images which constitute the meaning 
of the word, the neurograms excited by the first sensation must, as 
we have seen, be linked by paths of low resistance to neurograms to 
which the impulse spreads as the various associated images arise in 
consciousness!. And since the neurograms the excitement of which 
corresponds to the different visual, auditory or other images must 
include neurones in different sensory areas of the cortex, the con- 
necting paths of low resistance must include higher level arcs in the 
association areas of the brain. If now we choose to regard as a single 
neurogram all that system of arcs that may be excited when an idea 
of Whitehall fills the mind, we must recognise that this neurogram 
includes arcs of the higher level. So when I speak of my idea ot 
so-and-so I do not refer merely to some visual image or ' -^ign ’ which 
may suffice to represent him in most of my thinking about matters 
with which he is concerned. On the contrary my idea of him includes 
the imagery by which I represent to my.self what I know of his 
character as well as my visual images of his appearance, and, perhaps, 
my auditory images of the sound of his voice. And my ncurograni 
for so-and-so includes not only all the sensory-area arcs tliat corre- 
spond to each of the,se potential images but also the associaliun-area 
arcs that unite the various sensory-ari'a aics into a single neurogram. 
Every time I think of so-and-so the impulse traversing tliis large 
neurogram reaches a maximum in a different part of it. and lonse- 
quently the state of my consciousness is correspondingly diflerent, 

* See above, p. 38. 

t Cf. W. James: ‘ The ie?ise of our meannie "fcelinjr of tendency," whose 

neural counterpart is undoubtedly a lot of dawning and dviiiR jirocesses ( — the 
transitory and evanescent excitement of connected neurouiams--] too f.aint and 
complex to be traced.' {Lnc. cil. Vol. i, p. ,172.) 
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images corresponding to the most excited arcs of the neurogram being 
in the focus* of my consciousness and images corresponding to the 
less excited parts of the neurogram being more or less on the fringe. 
As William James has it, ' no two "ideas” are ever exactly the same.... 
A permanently existing "idea" or " Vorstellung" which makes its 
appearance before the footlights of consciousness at periodical intervals, 
is as mythological an entity as the Jack of Spades’ What is got 
twice is the same object ' J or, as we may now add, the same neurogram§. 

We do well to remind || ourselves again to preserve a clear dis- 
tinction between the neurogram, a comparatively permanent possession 
of the nervous .system, and the fleeting idea occasioned in the mind 
by the transitory excitement of the ncurogram : a different idea every 
time, as the neurogram is differently excited. ' Nothing but confusion 
can result from the mixture of " brain-cells” and "ideas”. ’*1 An idea 
only exists when it is in the mind, and yet a suggestion of permanence 
IS conveyed by the word 'idea’ as used in popular speech. We can 
avoid this difhculty by following Dr McDougall and using instead 
the phrase 'thought activity.’ But, with this warning, we may safely 
continue to employ the phrase ‘idea of an object' as an inclusive 
term to denote any of the infinitely various thought activities that 
result from dilfeient distributions of excitement in the ncurogram of 
that object-- or even in part of the neurogram, provnded that the 
jiart IS big enougli to define* • the neurogram (and therefore the 
object). .\ [laiticular idea of a given object thus results from a par- 
ticular distribution of excitement in the neurogram of that object 
Hanng thus extended our conception of neurograms so as to 
include those involving arcs of the higher level, it remains for us to 
consider neurogram-, which also include arcs belonging to the visceral 
nervous system ' .A beautiful illustration we quote from Dr Morton 
Pnneett — ...i'- to be found in the results of the extremely important 
experiments, for psychology as well as ph\-iology, of Pawlow * J and 

• See below, p 1,7 t / '1 cil Vol i, pp 235, 236. 

J 1 01 Voi I, p 231 

§ Note tliat llie ncurogram i.om'spomN although imperfectly (see below 
p 208), to the object actinillv the neuropr.arn torrespcmcis to the object not as 
thought of on any -ingle otc.ision but in .ill the as(iei t- m which the thinker has 
ever thougfit of it while* the excite iiient of the neuuigram in .uiy particular 
manner ceirre-jeoncls to a ji.ertu ulai lelea of the object So I may sjsrak of ney 
neurogram of that object' with a more precise meaning than if I were to spi*ak 
of 'my irie.i of th.it object 

!| See above* p 43 * tiernaril Hart, toe n! p 18 

• • ] e jirov leled th.al the jxirt is not .also in its entirety ,1 part of the neurogram 
of another object tt toe cil p 1 31) 

JJ Itsychische I*>regung ilei Sjicicheldrtlsen. J I’ I’awlow. ICt<;ehni\\e iet 
f VlV.vlcl/ei^lt’, le^OJ, 1 Abtcil. Jl 182, 
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his co-workers in the reflex stimulation of saliva in dogs.... It should 
be explained that it was shewn that the salivary glands are selective 
in their reaction to stimuli in that they do not respond at all to some 
(pebbles, snow), but respond to others with a thin watery fluid con- 
taining mere traces of mucin or a slimy mucin-holding fluid, according 
as to whether the stimulating substance is one which the dog rejects, 
and which therefore must be washed out or diluted (sands, acids, 
bitter and caustic substances), or is an eatable substance and must 
as a food bolus be lubricated for the facilitation of its descent. Dryness 
of the food, too, largely determined the quantity of the saliva. 

'Now the e.xperiments of the St Petersburg laboratory brought 
out another fact which is of particular interest for us and which is 
thus described by Pawlow. "In the course of our experiments it 
appeared that all the phenomena of adaptation which we saw in the 
salivary glands under physiological conditions, such, for instance, as 
the introduction of the stimulating substances into the buccal cavity, 
reappeared in exactly the same manner under the influence of psycho- 
logical conditions — that is to say. when we merely drew the animal's 
attention to the substances in question. Thus, when we pretended to 
throw pebbles into the dog’s mouth, or to cast in sand, or to pour in 
something disagreeable, or, finally, when we oflered it this or that 
kind of food, a secretion cither immediately appeared or it did not 
appear, in accordance with the properties of the substance winch we 
had previously seen to regulate the quantity and nature of the juice 
when physiologically excited to flow. If we pretended to throw in 
sand a watery saliv'a escaped from the mucous glands , if food, a slimy 
saliva. And if the food was dry — for e.xample, dry bread -a large 
quantity of saliva flowed out even when it excited no special interest 
on the part of the dog. When, on the otlicr hand, a moist food w.as 
presented — for example, fle-h — much less saliva appeared than in the 
previous case however eagerly the dog may have desired the fond. This 
latter effect is particularly obvious in the case of the parotid gland " * 

'It is obvious,’ Dr Prince comments, 'that in these exjarinii nts, 
when the experimenter pretended to throw various substances into 
the dog’s mouth, the action was effective in producing tlie flow of 
saliva of specific qualities because, through repeated experiences, the 
pictorial images (or ideas) of the substance had becoim associated 
with the specific physiological salivary reaction, and this association 
had been conserved as a neurogram. Consequently the neurographic 
residue when stimulated each time by the pretended action of the 
• The Wofk of the Digestive Glands (English translation), p. 152 
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experimenter reproduced reflexly the specific physiological reaction 
and, so far as the process was one of registration, conservation, and 
reproduction, it was an act of psycho-physiological memory. 

‘ That this is the correct interpretation of the educational mechan- 
ism is made still more evident by other results that were obtained; 
for it was found that the effective psychical stimulus may be part of 
wider experiences or a complex of ideas; everything that has been 
in any way psychologically associated with an object which physio- 
logically excites the saliva reflex may also produce it; the plate which 
customarily contains the food, thr- furniture upon which it stands; 
the person who brings it; even the sound of the voice and the sound 
of the steps of this person*. 

' Indeed, it was found that any sensory stimulus could be educated 
into one that would induce the flow of .saliva, if the stimulus had been 
previously associated with food which normally excited the flow. 
“Any ocular stimulus, any desired sound, ,uiy odor that might be 
selected, and the stimulation of any part of the skin, either by 
mechanical means or by the application of heat or cold, have in cur 
hands never failed to stimulate the salivary glands, although they 
were all of them at one time supposed to be inefficient for such a 
purpose. This was ac/:omplishod by applying these stimuh simul- 
taneously with the action of the salivary glands, this action ha\'ing 
been evolved by the gi%'ing of certain kinds of food or by forcing 
certain substances into the dog's mouth. "I It is obvious that reflex 
excitation thus having been accomplished by the education of the 
nerve centers to a previously indifferent stimulus the reproduction of 
the process through this stimulus is, in principle, an act of physiological 
memory J, 

' The experiences of the dogs embraced quite large svstems of ideas 
and seiisorv stimuli which included the environment of persons and 
their actions, the furniture, plates, and other objects, and various 
ocular, auditory, and other sensory stimuli applied arbiirarily to the 
dogs. All these experiences had been welded into an associative 
system and conserved as neurograms. Consequently it was only 
necessary to stimulate again any eleiiunt in the iieurogram to repro- 
duce the whole process, iiieludiiig the speeilic salivary reaction.' § 

• ' Psychischc lirregiint; <loi Sjx-ii hi lilrii.scn,' J. 1’ I'awluw. hreihmsst dtr 
Pk-vaiohigir, OK',), i .\l)lcil p i.Sj 

t Huxley Lecture, Pr. Med Journ. Oth October, lyotj. 

J Dr I^rnice adds the follovvinR footnote 'i*awli>o overlooked in these e.\peri- 
ments the posaible. il not prolxible, intermediary of the emotums in producini; 
the efiects. The principle, however, would not bo aflected thereby.’ 

§ Morton Prince, foe t U pp. 139-143. 
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§ 2 . Psychoses and Neuroses. 

These experiments, although undertaken for the purpose of 
studying the digestive processes only, thus brought to light phenomena 
which are entirely in accordance with our views of the nature and 
functions of neurograms. For, since the salivary glands are not 
subject to voluntary control, the flow of saliva could only have been 
caused by a nervous impulse reaching the appropriate gland by way 
of an efferent neurone (of the visceral system). Moreover the action 
of the gland could not be felt by the dog : it does not affect conscious- 
ness. No corresponding mental process can therefore have accompanied 
the passage of the impulse into the gland. And we cannot conceive 
that the nervous process began after the mental process had ended, 
for we know of no cause that could then have started the nervous 
process. We are therefore compelled to assume — as is, in fact, gener- 
ally agreed* — that the nervous process had begun before the mental 
process was over: in short, the mental processes in the ca.se of these 
experiments, and presumably in every other case also, are accompanied 
by nervous processes. We have already seenj that ceitain sensory 
areas of the cortex arc necessary to the experience of certain sensations 
and images, while certain non-discriminative aspects of se nsation are 
accompanied by reactions of the optic thalami. Hy assutning that 
these facts, which have been demonstrated in a limited number of 
cases only, are universally true, we arrive at the conclusion that the 
various sensory regions of the brain are the seats of the nervous 
processes which Pawlow’s c.xpcriments, among others, compel us to 
regard as the necessar}' accompaniment oi all mental processes. ,\rid, 
since we know of no nervous process other than the conduction of a 
nervous impulse along a senes of neurones and across the .synajises 
that join them, we cannot but suppose that a nervous impulse traverses 
the neurones of one or more sensory regions of the brain whenever 
any mental process occurs. In so doing the impulse must leavi- its 
record in the lowered resistance + of the path it has followed. .'\nd 
this path of lowered resi.-,taiice is the neurogram— a real physical 
thing. 

In the case of the experiments which shewed, inter aha. that the 
flow of saliva could be produced by the sound of the steps of the person 
who habitually brought the food, the nervous impulse, originated by 
the auditory sense organs and traversing first the neurogram acquired 
by frequently hearing this person's steps, next traversed the ncurogram 

* See above, p and note to p. 31. t See al)ove, p. 36, 

J See above, p. 
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(or part of it) corresponding to the person and next that corresponding 
to the food; for if the whole process took place below the level of the 
dog's consciousness no other explanation is readily available; and if, 
on the other hand, after hearing the sound of the steps, the dog had 
some idea of the person and then some idea of the food, the explana- 
tion by neurograms still fits the facts most simply. Indeed, in this 
second case, the impulse must have passed from one neurogram to 
the other by way of the low resistance path which we have already 
seen reason ta posfn/ate as the physiological correlative of an associa- ‘ 
tion between ideas; or else we must suppose that the passage of the 
impulse in the first neurogram ceased as the idea of the steps gave 
way to the idea of the person whose steps they were, and that the 
impulse in the second and third neurograms was in each case the 
consequence of psycho-physical interaction. This alternative suppo- 
sition must be rejected on three separate grounds: (i) it oilers no 
explanation of what happens to the impulse that has been passing 
in the first neurogram and does not go on to the second, for there is 
no movement or other evidence of the escape of the impulse by 
efferent channeK; (2) it assumes a clear division between consecutive 
thought-activities which is entirely inconsistent with W'ilham James’ 
notion — now generally accepted — of a continuous stream of thought * , 
and (_]) it involws tlu' iinneressarily clumsy expedient of assuming 
psycho-physical interaction in caseswhere a much simpler explanation 
is availalile. 

Pawlow's experiments therefore afford confirmatory evidence of 
the existence of iieurograms as real physical things ; and of real 
physical links between the neuiograms of objects, ideas of which are 
associated 

^3. Instincts and Emotions. 

These expeiiments aK<( fmnish us with excellent examples of 
neurograms which include visceral, as well as cerebral and spinal, 
arcs, By far the most important of such neurograms — in many ways 
the most important of .ill our iieurograms — are tho->e which correspond 
to our instincts and emotions. 

In his work on Social PsyLhntogyi Dr McDougall has endeavoured 
to shew that every emotion is eithei one of a small group of primary 
emotions — fear, disgust, wonder, anger, positive and negative sclf- 
fccling, tender emotion, and distress^ —or is compounded of some two 

• /.«•. nl Vol. I, p 17.1. 7 Chapler Iii. pp. 45 et seq. 

J 'Distress* w.as added later to the .inginal seven, /Vac. Ari'sMilUaft .Sixitr'v' 
(1015). 'Symposium on Instinct and Emotion.’ p 2^ 

4 — ‘ 
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or more of them*. Dr Morton Prince f tells us that this view is now 
generally accepted. Each of the primary emotions is, according to 
Dr McDougall, intimately linked with one and only one primary 
instinct in the manner about to be described. For example, the 
emotion of fear is linked to the instinct of flight J, the emotion of 
anger to the instinct of pugnacity, and the emotion of wonder to the 
instinct of curiosity. 

Dr McDougall defines a primary instinct as ‘an inherited or 
tnnate§ psycho-physical disposition [neurogram ||] which determines 
its possessor to perceive, and to pay attention to, objects of a certain 
class, to experience an emotional excitement of a particular quality 
upon perceiving such an object, and to act in regard to it in a particular 
manner, or, at least, to experience an impulse to such action.’^ 

According to this definition, every instinctive process has the three 
aspects of all mental process; the cognitive or knowing, the affective 
or feeling, and the conative or strivingto act**. The innate ncurogram, 
which corresponds to an instinct, may also be regarded as consisting 
of three parts, an afterent, a central, and a motor or efferent part. 
By suitably subdividing the innate neurogram, we may take the 
activities of its first or aflerent part as corresponding to the cognitive 
part of the instinctive process; and we might also take the activities 
of the second (or central) and third (or efferent) parts of the neurogram 
as corresponding respectively to the affective and conativo features 
of the total instinctive process. This is the description originally given 
by Dr McDougalltt' But, as Dr McDougall has since recognised, 'each 

• Dr McDougall has kindly pointed out to me that this statement now re- 
quires modification in the light of the new chapter on 'derived cmotioriH' in the 
14th edition of his Socia/ 

* Loc. cii. p. 44O. 

j Mr A. Iv Shund m his I'imndahons of Character (1014) argued that the 
emotion of fear includes several dith-rent ‘instincts’ in its system. Dr McDougall 
has met Mr Shand’s argument by explaining (‘ Symposium ' quoted in the last note, 
p. 51 } that the primary' instinct of which the primary emotion of fear is the allertivc 
aspect IS not simply an instinct of flight but 'a chain instinct of two links': 'it... 
impels the animal or man to seek cover and there be hid.' 

§ 'The statement that [neurograms] arc congenitally organised iUk.‘.s not 
necessarily imply that they arc present folly devel<ij)ed at birth, but ratlier that 
they liave an inherited tendency to develop along certain lines.' (McDougall, 
PhyKidlwgical F*'^ycholnpy\ p loO.) 

The iieurogram is ncjt, of course. p%ychf>-phyf^tca!‘. but its excitement may 
produce psychical pr<x:e.ssc.'> 

^ Sficial P^ycholof^y . p. 20. 

** Cf. McDougall. Social Psychology, p. 32; an«l Psychology, p. Oi, 

II 'The innate psycho-physical disjxisition. which is an instinct, may be 
regarded as consisting f)f three corresponding parts, an afferent, a central, and a 
motor or efferent part, whose activities are the cogniti\'c. the affective, and the 
conative features respectively of the total instinctive process ’ Sociai Psychology 
(3rd edition, 1910), p. 32. 
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emotional disposition is so intimately bound up with some conative 
disposition that we may, for most purposes, regard the innate 
emotional-conative disposition as a structural and functional unit.'* 
We shall accordingly describe the central part of an instinct -neuro- 
gram as corresponding not only to the emotional part of the instinctive 
process but also to so much of the conative part as constitutes the 
tendency to act in such a manner as shall bring about the end towards 
which the instinct strives. The actual movemenl made — a much more 
variable process than the tendency^ which leads to it — wilt then 
correspond to the excitement of the third (efferent or motor) part of 
the instinct-neurogram. 

Such a neurogram is represented schematically in the following 
diagram. In this diagram A represents the afferent neurones and the 
cerebral arcs the excite- 
ment of which is affected 
by the native object of the 
instinct and corresponds 
to cognition. The central 
part (C) of the instinct- 
neurograrn is excited hy 
impulses spreading from .-1 
and in turn excites, or 
adds to the excitement of, £; it includes! not only arcs in the brain 
itself, but al.so arcs which lead from the brain to tlie nscera and 
arcs which lead from the viscera back to the thalami, and, finally, 
are.s which connect the thalami with the cortex of the cerebrum §; 

• ‘Symposium on Instinct and Kmotion,' Proc. AnsloUhan Socifty (1^)15), 
P .i- 

t For example*, the tfiuleacy to osc.uk* under the influence of fear may lead 
cither to (muUifarious) movements of seeking cover or to the inhibition of all 
movement when cover h.is lx*en found Or the tendency to ‘down* the man who 
anRers me. may le.ul me to injure him with my boot or my tongue, instead of 
with my uplifted .irm. 

J 'The constitution of this part in the main ilie distribution of 

the nervous impulses, especi.illy of the impulses that descend to modify the w’orking 
of the visceral organs, the heart, lungs. bK>o<l vessels, gland**, and so forth, in the 
manner reejuired for the most effective execution of the instinctive action’ 
(McDougall, Social Psychology, p. 33). In a footnote r>T McPougall adds: ‘It is 
probable that these centr.1l affective p.arts. ..have their seat in the basal ganglia 
of the brain.' Thi.s probability ha.s been greatly iricroa.se(I. if not transformed into 
a Certainty, by Dr Head s work on the optic thalamus. See above, footnote to 
P- 3*- 

§ In addition to the ‘circular nervous process’ (cf. .McDougall. PhyitohgtcaJ 
Piychoh^, p. 1 10) represented by C. there is another circular ncrv'ous process 
(not shewn in the diagram) beginning with /: and adding to the central excitement 
by bnnging nerv/ni.s impulses from the kinae.sthelic sense-organs excited by the 
movements of the muscles stimulated through P. 
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and we recognise its excitement as an 'affect'* or emotion f and as 
a conative tendency. Lastly, E represents the efferent or motor 
arcs along which the excitement is finally discharged to the muscles 
of the skeletal system, there producing the characteristic instinctive 
movements J. According to our diagram, the excitement of the 
efferent arcs (£) reaches them in part from the afferent arcs (A) 
directly, as well as (in much greater quantity) from the central (C) 
portion of the neurogram. In this respect the scheme represented 
in the diagram differs from that quoted above from Dr McDougall 
according to whom ‘ the excitement of the efferent or motor part 
reaches it by way of the central part.'§ We have departed from 
Dr McDougall’s description in this particular because introspection 
tells us that, when three states of consciousness have followed each 
other in the same order on several occasions, the third state tends to 
become directly, as well as indirectly, associated with the first. And, 
as we have seen, this is equivalent to saying that the third neurogram 
acquires a direct connexion with the first. It follows that, as the 
A, C and E neurograms arc frequently excited together and in im- 
mediate succession, the£ neurogram must acquire a direct connexion 
with A. Moreover, as William James has pointed out||, it may be 
that when we meet a bear we begin to run before we are frightened; 
and most people will agree that, on suddenly becoming conscious of 
danger — for example, that one is about to step over a precipice — the 
movement of recoil takes place before the emotion of fear begins to 

• In his work on Social Psychology Pr McDou;?all uses the word 'attoctive* as 
the equivalent of 'emotional, and we shall follow him in this use of the adjective 
‘affective’ and the substantive 'affect/ In the later paper (1015) published by 
the Aristotelian Society (see footnote • on p. 53 a!»ove) Pr McPougall proposed 
to use the word affect to cover ' both the affettive aspect and the conative aspect 
of conscious process/ But when wc require an adjective to denote both aspects 
we shall use the compound form ' aifcclivc-conative/ Thus, for example, we shall 
describe the central part (C) of the neuropram of an instinct as ‘affective-conative.’ 

t According to McDougall our emotions are feelings or 'affects' mainly due 
to visceral disturbances. He writes for example ' Since the group of visceral 
adjustments accompanying each kind of instinctive action is peculiar to that 
kind, and since these adjustments cannot l>e voluntarily controlled or prevented, 
whereas the bodily instinctive movements can be. and often are, controlled and 
modified by the will, wc rightly regard the effects of these adjustments as the most 
reliable symptoms of the emotions/ (Physiological Psychology, pp. loq, no.) 

I If, ignoring the fact that an instinct, as congenitally organised and l>efore 
it has been modified by experience, does determine its possessor to act in a par- 
ticular manner and not merely to experience an impulse to such action, wc were 
to adopt the second alternative at the end of Dr McDougall's definition of an 
instinct (quoted above on p. 52), the instinct so defined would be completely 
represented by the first two parts (A and C) only of the neurograni wc have 
described. 

§ Social Psychology, p. 33, 

I! Principles of Psychology, Vol. n. p. 450. 
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be felt. We may add that, according to our diagram, the emotion is 
felt when the final vertical portion of the C neurogram is excited : and 
that is after the visceral changes, which give rise to the impulses 
arriving by S, took place. This agrees with William James’ theory of 
the emotions, according to which the bodily changes take place before 
the emotion is felt, so that we feel sorry because we cry,' instead of 
cr 3 dng because we feel sorry as is commonly supj>osed. 

The important function fulfilled by the emotional element in an 
instinctive process is thus illustrated by Dr McDougall; 

Let us consider the visceral adjustments tliat result from the excitement 
of one of the primary instincts, namely the instinct of flight. For effective 
flight the muscles of the limbs need to receive the greatest possible supply 
of well-aerated blood; and this can only be secured by an increased force 
and frequency of the heartbeat, bv increaserl frequency of the respiratory 
movements of the chest-walls and diaphragm, and by contractions of the 
small arteries of all the organ.s that do not immediately aid in flight, 
driving the blood from all these organs to the muscles of the limbs, especially 
from the skin and various glands which in their normal state contain 
large quantities of blood. Hence we find that the excitement of the instinct 
of flight gives rise to violent action of the heart, to hurried breathing, to 
pallor and coldness of the skin, to dryness of the mouth and throat, and to 
those other disturbances of the digestive functions which result from the 
checking of the bloai-supply to the salivary glands and other organs of 
digestion • . 

Dr McDougall goes on to explain that, in addition to assisting in 
some such manner to further the end — escape, in the case described 
above — towards which the particular instinct stnvcs, the emotional 
element in every instinctive proces.s serves the purpose of the instinct 
by very largely increasing the amount of 'free nervous energy' that 
tends to escape along tlie efferent channels and so to produce the 
characteristic movement. The source of this 'free energy’ consists in 
the impulses reaching the brain by afferent paths from the viscera 
and from the skeletal muscles. These are the impulses which are felt 
as the emotion. If the emotional excitement is excessive — if the 
impulses from the viscera are too intense— they may be able to over- 
come the resistance of synapses in all parts of the skeletal nervous 
system and produce general convulsions. But. so long as the excite- 
ment is not excessive, 'it renders instinctive action more effective, 
because it determines the outtlow of a greater volume of nervous 
energy to the muscles. Hence under the strong excitement of an 
instinct, or, as we more commonly say, under the influence of strong 
emotion, our muscular system may execute more forcible contractions 
• Fhystok>g%cat Psychology, p. no. 
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than any we can voluntarily produce in the absence of such excite- 
ment.' * 

Some writers — notably Mr A. F. Shand in The Foundations of 
Character — have refused to accept Dr McDougall’s view that every 
primary emotion is an essential part of some primary instinct. It is 
true that the word instinct, as commonly used by biologists, denotes 
an innate tendency to perceive and pay attention to certain objects 
and to act in regard to them in a certain way. Thus the behaviour of 
a newly hatched chick, which pays attention to grains of com (among 
all the many objects on the ground before it) and pecks at them, would 
generally bo described as instinctive, although the chick exhibits only 
a cognitive (perceiving the corn) and a conative (pecking, or trying 
to peck, at it) process, without giving any evidence of a central 
emotional process. By accepting Dr McDougall's definition of an 
instinct we compel ourselves either to describe tlie chick’s behaviour 
by some other word than instinctive or, as we prefer, to continue to 
describe innate cognitive-conative neurogrums as instinct-nourograms 
until we know that the)- do not include a central affective portion 
which, on being excited, corresponds to an emotion. \ justification 
for leaving the onus of proof to the opponents of the theory is to be 
found in the fact that, while we cannot know whether emotions do or 
do not take i)lace in the lower animals or insects, we cun, in many 
instances of instinctive behaviour on the part of the animals most 
nearly allied to ourselves, ' recognise the symptoms of some particular 
kind of emotion such as fear, anger, or tender feeling; and the same 
symptoms always accompany any kind of instinctive behaviour, as 
when the cat assumes the defensiv'e attitude, the dog resents the in- 
trusion of a strange dog, or the hen tenderly gathers her brood beneath 
her wings.' t 

In spite of the limitation which Dr McDatigaU’s theory, expressed 
in his definition of instinct*, imposes on the use of this word, the 
theory is coming to be geniTallv adopted because of the simple and 
consistent account which it gives (or helps to give) of many phenomena 
both of normal and of abnormal psychology. Thus Professor Stout, 
in the new edition of his Manual of Psvcholofiy, has followed Dr 
McDougall's lead. And Dr Morton Prince considers that ‘ this formula- 
tion, by McDougall, of emotion as one factor in an instinctive process 
must be regarded as one of the most important contributions to our 
knowledge of the mechanism of emotion. It ran scarcely be traversed, 

* Physiological Pnchulogy, p. iii. 

t Social Psychology, p. 28. J Sec atx)ve, p. 52. 
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as it is little more than a descriptive statement of observed facts... 
Its value lies in replacing vagueness with a precise conception of one 
of the most important of p.sychological phenomena, and enables us 
to clearly understand the part played by emotion in mental processes.’ * 
We have so far spoken of the A , C, and E portions of the neurogram 
represented in our diagram f as not only innate but also innately 
connected with one another; and in animal life, no doubt, instincts 
are but little modified- by life’s experiences. But with men it is 
different. We have already seen how neurograms that are excited 
together tend to become permanently connected and how neuro- 
grams that are linked with the same neurogram also tend to become 
linked with one another. So both the afferent (A) and the efferent 
{E) part of the neurogram which represents an instinct may be greatly 
modified by experience, as mayalso their connexion.s with oneanother 
and with the central (C) part of the neurogram ; but this central part, 
having its cxritement less under voluntary control, changes only 
slightly if at all§. In other words, we may learn to respond to an 
obj(>ct with emotions and eonations other than those innately con- 
nected with objects of that class: as for instance (to quote an illustra- 
tion given by Dr M( Dougall'l) when a child, in whom the perception 
of a dog or cat or other small animal has always exeited tender 
emotion, is once bitten and frightened by a dog and always afterwards 
has the emotion of fear excited by the very percepts (dogs) which 
previously exeited lender emotionf . .\nd we may learn to give the 
same emotional and conativc responses to new kinds of objects as 
well as to those whose nenrngrams are innately connected with the 
affective-roridtivo** neurogranis in question: for example, a woman 
in whom tender emotion is congenitally excited by the sight of small 
children, may learn to respond with the same emotion to small 
objects of any other kind — lap-dogs, say, or china knick-knacks tt 
Finally we ma\’ liMrii to respond to the same cognitive and emotional 
ex[)eriences, if not with a difhrent eonative tendency, at least with a 
movement that has been modified bv experience’ as when a pugnacious 

• [ f>{ Clt p t Ai H>v<' p. above, p. 54. 

§ I>r MrDffiig.ill suKl^^'^ts that ihi<; persustence of human emotions, and the 
conijviiativr \ . inability of hum.iii are the ro.isons why previous writers 

have not reeoKiiised the intimate lonm xion. which he hrst pointed out, between 
instincts and eniotion**. pp loH, io<>.^ 

'• ‘Synpiosuim on Instinct and rinotion.' /Vor Ari\*oteltan Society, p. 30. 

• In this case A (see diagnim on p s.O ''' ?»ven and C is replaced by C' 

•* As ( xplaiiKHl in footnote • on p. 54 aliove, thl^ word may be conveniently 
used to <Iescnl>e the C' portion of the neurogram represented in the diagram on 
P- 53 - 

If In this case C is given and A is replaced by A'. 
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man, who has been insulted and made angry, sends his hand flying 
to his sword-hilt or to his hip-pocket instead of raising it to strike*. 

§ 4 . Sentiments.. 

When an affective-conative nenrogram (C) is not innately con- 
nected with a cognitive neurogram {A') but has become so connected 
by experience, we do not speak of the whole neurogram (.4' — C — £) 
as the neurogram of an instinct but of a sentiment^ . Thus, to take 
Dr McDougall’s illustration just quoted J, the child whose innate 
tendency was to love dogs but who, as the result of a terrifying 
experience, has come to fear them is not properly spoken of as 
possessing an instinctive fear of dogs, but rather as having acquired 
a sentiment of fear for dogs (or for a particular clog, as the case may 
be). The essential difference between an instinct and a sentiment, 
therefore, is that in the former the connexion between the cognitive 
(A) and the affective-conative (C) ncurograms is innate, while in the 
latter this connexion is acquired§. 

But a sentiment also differs from an instinct in that the neurogram 
of a sentiment may include several different affective-conative 
neurograms all connected with the same cognitive neurogram. 
Indeed Mr A. F. Shand first applied the word 'sentiment' to an 
organised system of emotional tendencies centred about some object 
or class of objects ||. We must therefore conceive the neurograms of 
the more complex sentiments as consisting of a number of affective- 
conative neurograms connected^ with the single cognitive neurogram 
which corresponds to the object of the sentiment Such a complex 
sentiment-neurogram may have no fixed efferent part The effect of 
connecting a cognitive neurogram with one or more altcctive-conative 
neurograms so as to form a sentiment is that, whenever the cognitive 
neurogram is excited, the excitement tends to spread to the affective- 
conative neurograms; and, if the excitement does so spread, the 
resulting visceral changes send back to the brain a multitude of 
impulses which greatly augment the outflow of nervous energy. This 
outflow may take place almost immediately, giving ri.,c at once to 

* In this case^i; atone- is altered. The illustration is pivcii by McDougall, 
Social Psychology, p. 41. 

f The cognitive ncurogram {A') we may refer to as the cognitive jiart or 
element of the sentiment-neurogram: the object to which A' corresponds (sec 
footnote § on p. 47 above) is spoken of as the o!>ject of the sentiment. 

I From ‘Symposium on Instinct and Emotion,’ Pmc. Artstt>telian Society , p 30. 

§ McDougall, ‘Symposium on Instinct and Emotion,' Proc. Aristotelian 
Society, p. 30. j Cl. McDougall, Social Psychology, p 122, 

In Mr Shand's view the connexions are largely, if not wholly, innate. In 
Dr McDougall’s view the connexions are mostly, if not wholly, actjuired. 
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movements which are all the more powerful because of the large 
amount of nervous energy available; or the impulses may first pass 
through further cortical paths, giving rise to a train of thought which is 
the more intense because of the intensity of the corresponding nervous 
processes. Moreover, although the direction of this outflow is under the 
control of the will, it is (as we shall see) in practice largely deter- 
mined by the conative elements in the sentiment that has been excited. 

The power of any idea to direct thought and action thus largely 
depends on the extent to which the corresponding cognitive neurogram 
is linked to affcctive-conative (emotion-instinct*) neurograms. Dr 
Prince tells us that 'The impulsive force of the emotional dispositions 
or linked instincts becomes the conative force of the idea, and it is 
this factor which carries the idea to fruition.’ And he adds: ‘This is 
one of the most important principles of functional psychology. Its 
value can scarcely be exaggerated. Without the impulse of a linked 
emotion ideas would be lifeless, dead, inert, incapable of determining 
conduct.’! So Dr McDougall says 'that directly or indirectly the 
instincts arc the prime movers of all human activity ’ + ; while Dr 
Bernard Hart speaks of ' the great primary instincts which constitute 
the principal driving forces of the mind.’*; 

We shall have occasion later to emphasise the pedagogic consc- 
quences|| of this 'most important principle.’ But we may note here 
that, just as the cerebral c.\citcmcnt which accompanies and corre- 
sponds to an idea in the focus of consciousness is vasth’ increa.sed 
when the neiirogrnm of the object of that idea is linked to a primary 
instinct, so also the i erebral excitement may be increased- — although 
to a much less extent- if the thought-activity in question is giving 
rise to bodily (skeletal) movements of any kind. For the same 
diagram (Fig. 2, page 5 5) will still represent the path of the impulse, 
A now n-presenting the neurogram w'hosc excitement accompanies the 
thought-activity, E (and now/3 also) tlieet'ferent [laths to the muscles, 
while S now represent-, the path by which the impulses return to the 
cerebrum from the kinaesthelic sense-organs stimulated by the move- 
ment in progress*". The value of the maxim 'learn by doing’ lies in 

• Cf Morton I’rinrt- h'c.nS.y 447. t Li\ . nt pp 4417,450. 

* /’.-.irtio/DC' , P t.( 

5 y.oi. cit. p. 105. t'f. atso Lord H,cld.me (quoted on page 3/8 below): 
‘Without passion nothing great is, or ever has been, aecoinplished,’ 

' l-'or e.v.nnple, as l’rof<,s,sor Gilbert Murray told the teachers' conference in 
the t'nivcrsity of l.onilon on 3rd January. 1017. 'The teacher who aims at love 
but not kntmleilge is a w.ashy erlucator. ljut the teacher who aims at knowledge 
without love is no educ,ator at all.' Sec also below, p. 545. 

*; So C docs not now include visceral arcs. 
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the fact that the excitement of a cognitive neurogram, which is thus 
linked from the outset with the neurogram of a circular nervous 
process whereby impulses from kinaesthetic sense-organs are brought 
back to reinforce the excitement of cortical neurones, tends to recur 
more frequently and to be more intense when it does recur*. Just 
.IS, in Dr Morton Prince’s words, ' the linking of a strong affect tends 
to safeguard registration and conservation of experience,' so also 
experiences are more strongly registered and conserved by being 
linked to voluntary movements. 

The formation of a sentiment by linking affectivc-conativc neuro- 
grams to a cognitive neurogram not only increases the available 
energy whenever the latter ncurogram is fortuitously excited — when- 
ever the object of the sentiment chances to come to mind— -but it also 
causes the cognitive neurogram to be excited much more frequently, 
so that the object of the sentiment is often thought of. The explana- 
tion will be considered later f. Meanwhile we inaj' note the fact, and 
observe that it renders still more profound the cflect on life and 
conduct which the primary instincts produce through the sentiments 
of which they form part. 

The formation of a sentiment and its consequences are thus 
illustrated by Dr McDougall: 

I become aware that the man standing beside me has struck me; this 
cognition e% okes in me angry feeling and an irresistible impulse to return 
the blow. ..my angry impulse may be checked by one of fear, which prompts 
me to retreat... a.s soon as I am out of danger, 1 may think again of the 
incident; I live through it again in imagination, as we say- Tins restores 
the angry impul.se; which, finding no satisfaction, m turn kc(-))s me thinking 
of my adversary, the insult rankles in my bosom.,,. yuitc involuntarily 
1 find myself plotting out schemes of revenge ...I'p to the time of the 
incident, I had been, we may suppo.sc, as nearly as possible indifferent to 
my assailant; that is to say, his presence had evoked in me no well-delined 
feeling or attitude But after the painful incident, 1 cannot think of him 
without fear, or anger, or both, and without desiring both to avoid him 
and to get the better of him in some way Suppose, now. that circumstances 
repeatedly bring us together, and th.it his liehavinnr on such (aeasions is 
that of a huily coveitly lemiiidiag me of the past insult that I dare not 
avenge. My attitude of blended anger and fear is renewed on each such 
occasion, and, being thus confirined and rendered permanent, it liecomes 
a full blown scntinn nt of hatred ,111 which the cognitive neurogram corre- 
sponds to my assailant and the two affective-conative neurograms, with 
which the cognitive neurograni is linked, correspond to the in.stiiicts of 
which anger and fear are the ‘affects'] The effect of such linkage is not 

• But for the time heing — see p. 280 bi-low — the doing finishes the learning. 

t See below, pp. 89, gi. 
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only that, whenever the object of the sentiment is forced upon my attention, 
my thinking of him is coloured or suffused with these emotions, but also 
that I am rendered peculiarly apt to think of him. If 1 pass by a crowd 
of which he is a member, my eye singles him out and watches him furtively ; 
if we both have occasion to attend the same board -meeting, I am acutely 
aware of him and of all he says and does, though I may avoid glancing at 
him ; if I hear his name mentioned by others in con versation, I am all agog 
to hear what is said. And this may continue in spite of my best efforts 
to cast out this demon of hatred and to resume my former attitude of 
indifference. Again, all my thinking of my arlversary is biassed by my 
attitude: whatever 1 hear to his discredit I accept and retain, and I attribute 
his actions to the meanest motives; until, by repetition of this process of 
selective thinking under the guidance of the specialised conative tendency, 
1 come to think of him as a monster of iniquity*. 

The following is another simple example of the effect of a senti- 
ment; 

A man walking with a friend in the neighbourhcxxl of a country’ village, 
suddenly expressed extreme irritation concerning the church bells, which 
happened to be pealing at the moment. He maintained that their tone was 
intrinsically unpleasant, their harmony ugly, and the total eflcct altogether 
disagreeable. The friend wa* astonished, for the bells in question were 
famous for their singular beauty. He endeavoured, therefore, tf) elucidate 
the real cause underlying his companion's attitude. Skilful questioning 
elicited the further remark that not only were the bells unpleasant but that 
the clergyman of the church wrote extremely bad poetry. The causal 
Isentimeiilj was then apparent, for the man whose ears had been offended 
by the bells abso wrote poetry, and in a recent criticism hi.s work had been 
compareil very unfavourably with that of the clergyman The [sentiment] 
thus cngcntU reil had expressed itself indirectly by an uiijustitiable denuncia- 
tion of the innocent cliurcli belts. The direct expression W(,iuld, of course, 
have tx’en abuse of the clergyman himself or of his works t. 

In tlic last quotation, Dr Hart wriitc ‘complex’ where we have 
substituted the word sentiment.' Hut, as Dr McDoiigail has pointed 
outi, the morbid complex, which now figures so largely in psycho- 
pathology, IS essentially of the nature of a sentiment. Indeed, as 
defined by Dr Hart§, the iieurograni of a complex consi.sts of a 
sentiment-neurogram with a cognitive part to which several other 
cognitive neurogiains have become connected. It follows that every 

• I’syiholiigv, pp. loy-iio. 

t Quotixl by Dr ihirt (/ur, al. pp. 73. 73) front Hr Jung of Zurich. Dr Hart 
wrote ■ complex ' .and ' n\ alry complex ' in tlie two places where we have written 
■[sentimentj.' J ' Symposium,' p. 40. 

§ ‘ A system of t oiinected ideas, with a strong emotional tone, and a tendency 
to produce actions of a certain definite clianictcr. . . is termed in technical language 
a “ complex, " ' iac. cii. p .01. IS'cithcr Dr Hart nor Dr Prince {lot, til. p, aoo) uses 
the word complex in its morbid sense only. 
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sentiment tends quickly to become a complex*, in the extended sense 
in which Dr Hart and Dr Prince used the wordf. 

This tendency of a sentiment is only one example of the tendency 
of all ncurograms to become linked together as, from time to time, 
the objects or feelings, to which the ncurograms correspond, are 
thought of or experienced either together or in immediate succession. 
But the growth of systems of interconnected neurograms is by no 
means a wholly fortuitous process. Objects that are connected with 
each other in the ‘real’ world J — a cause and its effect, for example; 
or the different properties of the same material; or different objects 
havhng the same property or arousing the same emotions — tend to be 
thought about together, and so to be represented by connected ncuro- 
grams. The interconnexions of many systems of cognitive neurograms 
arc thus due to the relations which, as we say, actually obtain in the 
real world. Such ‘subject’ systems of cognitive neurograms in the 
brain, corresponding to what is commonly called knowledge in the 
mind§, will resemble each other in different individuals who have 
studied the same subject. Other systems, howe\er, are to a great 
extent peculiar to the individual to whom they belong: lor example, 
a system of neurograms which preserves the record of his personal 
experiences during a certain period; or a system formed by cognitive 
neurograms wliich have, at different times, chanced to become con- 
nected with the same atfective-conative neurograms the excitement 
of which occurs whenever he is in a certain ' mood.’ 

§5. InUrcsI-Syshms. 

We shall find it convenient to have a name for any system of 
connected neurograms of which at least oneis a cognitive ncurogram 1| ; 
and we can find no more convenient way of describing such a system 

• Whenever any one of the cognitive neurograins is excited the uer\'ous 
impulse tends to spread — at first through the cognitive ncurogram about which 
the sentiment is centred and afterwards (as we have seen) directly — to the 
affective-conative neurograms the excitement of which produces both emotional 
feeling and a tendency to action having a certiun definite objCLtive. But every 
ncurogram tends to become linked with others that are often excited about the 
same time. The cognitive ncurogram which is the object of a sentiment is no 
exception to this rule. Moreover, the sentiment of which it forms part tend.s to 
secure its frequent excitement. It follows that e\'ery cognitu e neurograin alxnit 
which a sentiment is centred tends to become linked witli a lapidly iiure.ising 
number of other cognitive neurograms In other words, every sentiment lends 
to be quickly transformed into a comph-x. 

I But since the u.sage of the term ‘complex* is not yet fixed and since Dr 
McDougall, for example, would prefei to keep the word for a pathological fact, we 
shall as far a.*! jjossiblc avoid the term 'complex' in the sequel. 

J See Chapter ii below. J Cf JMc/>ougaIJ, Psychology, p. 83 

i| But see footnote § on p. 1O3. below, where this limitation is removed 
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than as an interest-system. This use of the word ‘interest’* accords 
with common speech; for no one ever took an interest in any object 
about which he had not a goodly number of ideas; nor did any one 
ever have many ideas about (or associated with any of his thoughts 
of) an object in which he did not take an interest, A sentiment then 
is a simple kind of interest, and a 'complex ' (in the extended sense in 
which the word is used by Ur Hartf) is another more elaborate kind 
of interest, A 'hobby' would be represented ncurographically by a 
still more complicated interest-system. \Vc note that an interest- 
system of ncurograms, as we have defined the term, is a comparatively 
permanent neural feature whose excitement from time to time occasions 
mental processes. 

In the course of life’s experience, then, an individual’s neurography 
-if we may so describe all his neurograms, however distributed and 
arranged — tends to become organised into interest-systems which 
increase continually both in extent and in complexity of organisation 
The more perfectly his cognitive neurograms are organised, the more 
fully do they represent the objects which compose the world, and the 
relations Chat obtain between them; the more extensive, in fact, and 
the more accurate is his knowledge §. But in determining the effect 
of his interest-systems upon his thought and behaviour — and thus 
also upon the further growth of his interest-systems — a leading part 
IS played by his affective-conative neurograms and the neurograms of 
sentiments and complexes in which they become synthesised 1|. The 
harmonious co-ordination of all these interest-systems, and especially 

• Cf. Hcrb.irt no sooner did the words’ of the teacher's anecdote told to 
nund-wandermg sclioolboys ‘awaken old thoughts, forming strongly-connected 
senes with which the new impression easily combined, than out of new and old 
together a total interest resulted F>y(h<*lo(^ie als Wis^senschaft, $ 12S. Quoted 
by William Jame.s, loc. (if. Vul 1. p 418. 

f See alxivu, p[) Oi, 02 t*s}>euaUy footnote § on p 6i 

* 'We have to regard the brain of the adult as consisting of a great number 
of suth systems and sub-systems of neurones, organised with vanous degrees of 
compifdcru'ss and ‘■tability and intciconn<’< f<‘<l with \anous degrees of intimacy. 
Some fd tliu perceptual system.s [ncurograms] are congeiutallv organised, while 
others arc built up by the course f»f the iiidividual's e\j>crience The statement 
that systems are congenitally organised dttes not necovinlv imply that they are 
present fully developed at birth, but lather that they Imnc an inherited tendency 
to develop along ceitain hues The mental life of most of the ctnimals must be 
regarded a* almost purely {KTceptual and determined almost cf»mpletcly by 
congenitally organised perceptual systems Man. too. h:is such congenitally 
organised systems, but he differs from the animals in that his, long education 
greatly modifies his congenital systems and develops many new systems peculiar 
to each mdivuliiai.' M( Dougall, I*hv!>u)iof^tiaJ Psychoioi^v, pp. 105. lot). 

H Cf, AlcDougall, Ph\choi(>gv, p. 8^. where however the reference is to the 
’mind’ and iLs ‘dispositions’ instep of the 'brain' and its 'neurograms.’ 

,( Cf. Morton Prince, loc. cit. p, 536. 
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of those in which the aSective-conative elements are strongest, is a 
first condition of effective action and consistent behaviour*. It is 
indeed an essential foundation of character. On the other hand, 
conflict between different interest-systems or complexes is one of the 
principal causes of certain kinds of insanity. 

We are about to study the spontaneous growth of interest-systems 
and then their voluntary development in the process of education. 
Meanwhile we do well to note that the neurograms of interests f, 
complexes and sentiments, permanent as they are when compared 
with the mental proces.ses that result from their temporary excite- 
ment, are not indestructible. They tend, on the contrary, to become 
gradually disaggregated after they have served their purpose, just 
as printers’ type is distributed when its work is donej. 

• See below. Chapter i6. 

f The expression ‘neurograms of interests' is here used as the equivalent of 
'interest-systems ’ 

{ Cf. Morton Prince, loc. at. p. 306. 



CHAPTER 6 


INVOLUNTARY THOUGHT 

§ I. The First Law: Psycho-neural Parallelism. 

The neurograms that we liavc just been studying are the physiological 
records of states of consciousness and the physiological condition of 
the repetition of such states. We turn now from psychostatics to 
psychodynamics, the study of the flow of consciousness. To ascertain 
the causes determining this flow is. according to Dr Bernard Hart*, 
the ultimate aim of psychology. 

Our problem is to formulate laws according to which our thinking 
proceeds; without, however, idlowing ourselves to lorget that a law 
of nature is no more than a hypothesis consistent with experience. 

It is of course obvious tlyit an individual's thought-activities at 
any moment largely depend upon his environment. Unless he is very 
busily occupied, a thunderclap close by is sure to make him think 
of thunder. .\nd, even when sense impressions from outside or from 
inside his body do not determine his thought-activitj’, they may still 
influence it. We shall have more to say later concerning the interrup- 
tion and modification of trains of thought by incoming sense impres- 
sions. I'irsi, however, let us simplify our discussion by conr-idering the 
rase of thought-activities that are subject to no outside interference. 
.\nd lot us make it simpler still by speaking, for the present, only of 
involuntary thinking. 

Some of the following statements of these laws of thought have 
had to be anticipated in order that the preceding account of neuro- 
grams and systems of neurograins might not lack some indication 
t)f the vv'ay in which neurograms are formed and svstematised. Thus, 
for example, we have already f enunriati’d the law of psycho-neural 
parallelism^ . Wi' now re state it as follows: .V nervous impulse tra- 
verses the neurones of one or more sensory regions of the brain when- 
ever any mental pioces' occurs. Employing Huxley's terminology, 

• I.OC. cil. pp, (w, 01. t On p. 50. above. 

I W. Ml l.>ouga!l (Physii’t^eical Ps\rhoIo!;y . p. 1117) states the law: 'some neural 
process invariably accompanies every state of coii-sciousness.' He warns in.s 
readers against confu.sing the law of [isychoneuial parallelism with the hyixithesis 
of psycho-physicjc! parallelism. 


G. E, 


.V 
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we may now express the law more briefly: To every psychosis there 
corresponds a neurosis*. 

This law — that whenever thinking goes on, impulses pass along 
the brain neurones in such wise that the nature of the thought-activity 
at any moment is, subject to the fourth lawf, determined by the 
neurones that arc tlien excited and by the degree of their excitement J 
— is our first law of thought. 

The system of brain paths followed by the nervous impulse, and 
the intensity of the impulse at various parts of the .system, thus 
define the thought-activity at anv moment. But vve do well to remind 
ourselves that the system ot brain i)aths excited at the moment in 
question may include higher level paths the e.xcitement of which does 
not affect consciousne.ss. 

If thcrehue \vc describe as ‘ sensory brain path'- ’ those systems of 
arcs the excitement of which may affect consciousness, we may say 
with greater precision, that it is the system of sensorv brain paths 
excited at any moment, and the varying degree of excitement in 
different parts of this system, that define the thoughl-activitv then 
in progress. And it is reasonable to assume that the thouglit-acfienly 
which occupies the focus of consciousness, corresjionds to tlie excite- 
ment of that part of the system of sensory brain paths that is then 
most intenscii. Moreover, tlie progressive changes in the distribution 
of the excitement determine the flow of consciousness 


§ The 'second Law: Diffusion. 

If states of consciousne.s.s were di.sContmuous, it would be dillicult 
to account for the sudden di.sappearance of nerious impulses from 
sensory brain paths at the end of one state, oi, ap.irt from new sense 
impressions, for the origination of other impulses when the next state 
begins. But no such difhculty need trouble us, since introspection 
tells us that the flow of consciousness is continuous. 'The changes 

• Cf. W. Janies, Pyi?i£Jf*lTs •/ VoJ i pfi jMfi ,ui') ^ use of 

the words psych-isis and 7icur'^t> is not to In- »-iinfu^cd witli use in recent 

medical literature to denote patholo^iual umdituuis, 

t See below. j> I d(). 

I An arc or ncurograin that is ai ti\ e, but not excited fst'r f(H.*tiu‘te * on p .'9| 
may atic*.t consciousness li mijmUcs liaversc synapses froiu one conalituenl 
neurone to another, althouiih no impulse <‘nter or leave iho neurogiarn or arc as 
a whole. 

^ Cf. W. Janic-N iui. cit, J, p. if. however, as is not uncommon m 

path(A(>giCtt\ cases, there a second (•tub’Coascjous) neurosi> fo w hich no psychosis 
corresjXDiids, tbc in, pulse p.issing ui the seumd system of nervous arcs, or in some 
part of it. may be of gi eater intensity than any in the first system, (See M. Prince, 
/oc. Cl/, footnote on p. ) 



II. 6. 2 INVOLUNTARY THOUGHT 67 

from one moment to another m the quality of the consciousness are 
never absolutely abrupt ’ * 

When thought is guided by the will, its contmmty is obvious 
enough When thinking is involuntary, it is generally easy to trace 
the connexion between the states of consciousness at two moments 
separated by a short interval of time Even when the stream of 
consciousness — to use William James’ phrase — seems to be cut off 
short by a peal of thunder or other sense impression of sufficient 
intensity, the transition, rapid though it be, from the interrupted 
thought-activity to the new thought-activity that arises out of the 
interruption, is not to thunder pure, but to 'thunder brcakmg-upon- 
silence-and 1 ontrastiiig-with-it , for into the awareness of thi thunder 
itself the awareness of the picvious sili nee iref ps and continues ’| 

Let US ne\.t attempt to make a cross section of this continuous 
stream of thought At any momi nt then is some thought activity — 
perhaps ,in idi a of some ob]< ( t — whith is rm icing ino-t attention, 
and IS said to oi cupv the focus of consciousniss 1 his thought-acticitv 
will ordinanh possess soni< ni< aniiig, mon or ks- and aswi saw J, 
this meaning iin[ilns thi Oistiim. of sivcral .issotiatnl tliought- 
ticticitus of whuh v\c nia\ bi binh const lous, and which arc said 
to oc(up\ tin fringi of const loiisiit ss If, to ret ill our previous 
csample, an uh a ot Whin hill is in tin focus of i oiisi lousutss it n, 
not impiobabh tliat soim idt i of tin (ml 'siivic in gciural or ol 
till paituular (on enimi nt Olticc with uhnh tht thinker his most 
to do, will tind 1 pi u( on tin Iringe .uul give to tin idi i ol Whitehall 
tilt nit.iiuiig It tin n Inis foi him 

Bid tin fnngi ol < oiistiousiu ss mav also luiuain other thought- 
atlmtus that do not owi tluii pnsUKt to issoeiittons with the 
thought iitmtv in tin toi as It m i\ foi t \ implt irnludt st use 
impri ssioiis m\ ihoughts must In \<r\ uitiit'ling if I remain 
untonstioiis ol a siuUkn 1 1 ip of thuinkr ui a twingi ot tooth athe 
Indicd, 1 shill ordtnaiilv bt await ol mui h less vioknt thstuibances 
or discomforts Or ,igiiii tin fiingt of i onsrimisin ss mav include 
elements belonginir to sonn iiukpi inkiit and 1 a tin most part, 
unconscious stti tin of thought whnh moment itih obtrudes itself 
as whin tin soluti m of i probkm, ])oiuleieil but li tl unsolved ovtr 
night, Is about to ikish into a mind that now setnis wholly occupnd 
with otln I inatti IS ^ 

• \S James / < o' \al i p 157 

t VV J im< s /i 0/ till 1 p ’)o 

* \btH* pp IS 

^ Sts’ 1 cotQote J on p -50 below 
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So we may describe a typical cross-section of the stream of thought 
as shewing (a) some thought-activity in the focus of consciousness; 
(6) other thought-activities, connected with the first, and giving 
meaning to it, on the fringe; and possibly (c) other independent 
thought-activities as well. 

What now is the neural counterpart of the stream of consciousness, 
a cross-section of which we have just described? It consists, as we 
have seen, of a stream of nervous impulses advancing through sensory 
brain neurones and the synapses that connect them. As the impulses 
advance and the distribution of excitement among the brain neurones 
alters — in short, as the neurosis change.s — so also docs the psychosis 
change. Our immediate problem is to formul.ite general laws according 
to which the neurosis changes, and to describe the psychological 
consequences of our results. 

We may start with a simple neurosis and see how it dev'elops. 
Imagine a man awakened out of dreamless sleep by knocking on his 
bedroom door. As he gradually wakes up, he is first conscious of 
knocking pure and simple. The knocking has no meaning: if is just 
knocking, that and nothing more. The corresponding neurosis, we may 
take it, affects no sensory brain paths bejond the auditory centres. 
As he becomes more and more widely awake, the waking man per- 
ceives that the knocking is on the door: that the door is the door of 
his bedroom; that he is being calk’d; that it is time to get up; that 
he has this, that, and the other to do to-day. The neurosis extends 
at the same time, the excitement spreading from the amiitory centres 
to the visual arcs, the excitement of which gives rise, first to an image 
of the door, and then to images of objects — the bedroom, we said- 
connected with the door. And, as the nervous impulses continue to 
advance along connected sensory arcs in the brain, they give rise 
to the associated thought-actnities: timc-to-get-iij) and dav's-work- 
waiting. 

In some such way the simple knocking, the (■onsrioiisius-, of which 
filled the sleeper’s mind as he awoke, acquired meaning, and the 
simple neurosis in the auditory centres extended to a number of 
connected neurogram.s — of the door, of the bedroom, and the ri'st — 
the excitement of vhidi gave rise to this growing meaning*. The 
development on the fnngr of i onsciousness of thought-activities 
connected with the thought-activity that for the moment occupies 
the focus, is similarly accounted for by the extension of the neurosis 
to which this focal thought-activity ( orres]><)iKls. 

• See above, pp. 45, 46. 
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This tendency of nervous impulses to spread from the arc in which 
they are moving to all systems of arcs connected with the first by 
synapses of sufficiently low resistance is a principle of great importance 
in our subject. The process is known as diffusion*, or, sometimes, as 
complication^ . Remembering that the synapse between tw’o neurones 
acts as an insulator, and not merely as a resistance, to feeble impulses, 
we may state the law of diffusion thus Excitement in any nervous arc 
lends to spread to every other an that is connected with the jirst through 
synapses the insulation of which the excitement in question is intense 
enough to ovcrcomel- We shall refer to this law of diltusion as our 
second law of thought 

An example of the operation of this law is furnished b\ the fact 
that the sufiKient excitement of any part of a neurogram — a system 
of connerted low resistance arcs — is ordinanh follow ( d bv the excite- 
ment of the wholet; Thus, m I’awlow's ( \pt riiiu nts di stribed above||, 
It was only lutessar^ to stimulate again an\ (demi nt in the neurogram 
to leprodute the whole pr<K<ss, nnohirig the cm iternent of the whole 
neuiograrn whicli in ihis < ase indiuUd aris of the sisieral system 
The psycliologual consiquiiu* is th.it thi awakening of any image — 
.lUditory, \isual, olfactory, or wlnitever it be — of a famihai object 
tends to aiouse all tin other imagis which go to make a [lerceptT of 
the object, an uIim of the objei t as .i wholi 

But, according to oui statement of the law, the extent to which 
the excitement sjire ids depc nds upon the relation w hich the intensity 
of the excitement bears to the insulating 'trongth of the synapses, 
and this vanes between veide limits** If the brain is fatigued, so that 
the synajitif resistances are high, the diltusion is slight, and the tired 
thinker hnds that his ideas are lacking m wealth of meaning' his 

• 1 f McOfnigiill Ilu’ cnerg\ htwratci] in sen'.ory neurones ditiui>es itself * 
yffna/ ) t f also li.im 'I Ik hr-^t eiiid pruniinently 

afferted, III the didusod %k.i\o ol nen ous uillucnco ' (/ mt>(ions and Will, pp 4, 5. 
quoted \\ Jauikb hu tit \ ji p 

t Cl McOfniuxill TIk pitKcss fd rt'iiistsittrnf'iit of tif other senses by 

an impression in.ide upon tme sonse i** known to .is iompheatton, 

and the word m.iv Ik* useJullv applie<i ilso to the undtrlyui^ neural process ' 
{Phvsn'l al Pss'ih 'U>c\ p kh> ) 

{ Cf W Janies It in hard to doubt the tiuth of the (d diflusion. even 
where verification is lKV<jnd itaLh -I pr^ts'^ >ei up anyukcre im the centres 
reverberates, (itT\ixihert atii tn s •me gui r tht-r a/ftcfs the >tQani\fn tkrcyufihiyui 
maAi’i^ its etthir greater or less (/ u it* \ ol n p ) 

§ Cf \\ \lcl)uiij;a!l 1 he jXTceptual neural s} >.10111 i> a complex of senstin- 
motor arcs of ill three levels, and conqnavii arcs in two or more of the sensory 
areas of the cortex .ind all these arcs are so inUmattd> connected that cxutenient. 
initiated in any one of them, tends alwa>s to spread tliroughout the system ' 
{Physiologtcal Psych flogv. p 105 ) 1( On pp 47 to 49 

If But sc« fiKitiiotc t '•>*1 p 38 above •• See above, p 41. 
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vocabulary is restricted, and his imagery poor*. If, on the other hand, 
the nervous system is in a state of abnormal excitability, as in some 
cases of strychnine poisoning when the synaptic resistances are 
abnormally low, ‘a stimulus applied to any small group of sensory 
neurones may initiate an excitement which spreads throughout a very 
large part of the nervous system and throw's almost all the muscles 
in the body into contraction ’ t ; a flash of light may suffice to produce 
convulsions. Or, if the excitability is normal but the excitement 
intense, the nervous impulses inav be diffused more widely than 
usual, so that thoughts may become nnusualh’ rich in meaning, and 
capable of expression in uncommon langn;ige. under the influence of 
strong emotion every man mav, it is said, become a poet. 

Diffusion thus accounts for the presence on the fringe of conscious- 
ness, and for the development i>f, thought-activities that originate 
from, and give meaning to, the thought-activity m the focus. The 
presence of other thought-activities of independent origin may be 
due to the excitement of .serisorc' hrain arcs by afferent imjnil.ses from 
the external sense organs or from the viscera. 

§ j. Tlu- Third Law: Inhihitinn hy Drainage. 

Our further account of the neural counterpart of a stream of 
thought may be simpliru-d by the use of symbols. Let ns denote a 
thought-activity by a letter m Gothic type (e.g. H), and let us use 
the same letter in ordinary Italic type (e.g. .d) to denote tin- neuro- 
gram the excitement of whii h eorre.-.ponds to the thoiight-activitv 
(3) in question. It is true that the (li'lrihution of (xcitenieiit iii the 
ncurogram, .-1, may be different on diifen in occa'^ions, and that to 
each different distribution a somewhat diflerent llioiigiu-artivity il 
will correspond. But, so long as we (oncerii ourselves with eouqiara- 
tively simple neurograms, this smiice of i-rror need not trouble ns; 
for the sinijiler the neiirog'r.ini. llii le" can the dl.stribution of <-.\( ife- 
nient in it vary. Or, in p.-tchojogical terms, while I mav have many 
dillerenl ideas of ray friend so-aiid-so icorri'siiondiiig to dilferent 
distributions of e.xcitenu iu in the i oinjih-x iieurogram of my friend) 
there is litth \ariation about inv ideas of an object like the letter Z, 
of which, as 1 am neither a lexico.graiiln r nor a jirinlei, niv iieurogram 
is simple. 

* Cf, . Janies 1 hi.s tu 1<| ,,1 view of coii-i n.usness \aiies s'crv much in 
extent, depending lurgity on itir degree of lueut.d liesliiies.s oi fatigue ' {I.oc cit. 
V'ol. I, p. 250 ) 

f W. McDougall, l-'hyi.ifftugical /^sychulugy. p 
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Neurograms connected with A we may denote hy A^, A^, An'- 
neurograms, other than /4 . connected with .4 „ by ^4 , A„^, ; and so 

on. The thought-activities corresponding to the excitement of these 
neurograms will then be represented by a ; iSi , Sj, . ■ • Sin i Siu . S 14 , ••• , 
Snl ' ^n 2 > • ; and so on *. 

Consider now an involuntary stream of thought; the thinker is 
making no attempt to direct his thinking. We may make a cross- 
section of the stream at any point, and follow the stream as it flows 
on beyond that section. Suppose that the cross-section shews an 
elementary thought-activity a in the focus of consciousness; and, 

on the fringe, ai. a^ a„ derived from a, as well as 13, (£, J 9 , ... 

of independent origin. 

According to our second law, dih'usion proceeds whenever the 
synaptic insulation is weak enough to be overcc'mi- by the excite- 
ment. Excitement may therefore diffuse from A.^ ti, C, ... as 

well as from .-1 . To what extent, if at all, do separate streams of nervous 
impulses arise from these sources and continue to flciw in separate 
neural channels' 

It IS clear, in the first jil.icc, that if A is connected to no other 
ntnirogranis . 1 , . . 1 ,, ... by synaptic insulations sufluiently Iciw for the 

• We do well to remind oiitbcKcs that our sub division ot the interest-system 



into the elenientarv neurugr.ims .tj,.Ij. .,i- /:a: .obilrarc- There may 

/.I, 

tor ex.iinple be hjw resislanve paths lx*twocn .-t, .ind so ih.it t. might be 

described as a single neuroer.im, instead of three sejsuaie ncuiugrams, but, il 
so. wc are to suppose tli.it the syn.iptic insulation bt tween .-1, and .-J ; is higher 
than .any within the i lenientary neurograms in rpiestion. Thus our sub division 
of a complex iieuiograui into elements is not a A-i/.'v .arbitiary like the mathe- 
matician'.s .sub-do imoii of a rigid bisU into a nuinlier of massive particles connected 
by rigid weightless rods. Corresjionding to our elementary neurograms are ele- 
mentary thought actiMties. for ex.aniple. w-e eonceico a complex thought-activity 
— an idea of some complex object, suppose — as built up of sinijiler thought-activities 
(such as the object’s name, its eolour, its shape, ami so on), and these of simpler 
thought-activities still, and so on, until we arrive at eleinenturv thought-activities. 
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excitement in A to overcome, no separate stream of impulses will 
start from A. What does happen to the excitement of A in such a 
case will be explained directly*. Meanwhile we may note the same 
fact in psychological terms: a thought-activity without associations 
refuses to develop and to originate a stream of thought. For example, 
the Fuegians, when visited by Darwin in H.M.S. Beagle, betrayed no 
interest whatever in the brig; they saw it in the offing but did not 
look at it; it suggested nothing to them; it originated no train of 
thought. They had never seen its like before, and it could liave no 
associations in their minds. But when they saw the ship’s boats, it 
was quite another stoiy; for the boats suggested their own efforts 
at canoe building and fascinated them at oncej. 

We next observe that, since the synaptic resistance between 
A and is not likely to be the same as hetsveeii .1 and A,, diltusion 
from A does not take place uniformly in all directions. On the con- 
trary, it follows the various and separate path.-, of least resistance. 
But if these separate streams of nervous im])iilses continued inde- 
finitely to go their several ways, they would ultimately issue down the 
pyramidal tract giving ri.se to disconnected moveint'iits having no 
common end and serving no useful puiptise. 

It is therefore clear that thought-aetivitie', on the fringe of 
consciousness, whether . ySl... , ... due to the thoiight-aetivity in 
the focus or tj. <£“. ... of indc'pendent origin, do not give rise to 
divergent streams of thought that would tlien is^ue in disconnected 
acts. There can however be no doubt that the action which ends a 
sequence of connected thought-activities i-. not merely due to the 
thought-activity that was m the focus of co^selousne^^ .i moment 
ago: it is also affected by thought-activities that were on the fringe. 
For example, I am asked a question, to which, after a little reflexion, 
I return an an.swer. My answer is the action that eml.^ a '-equence of 
connected thought-activities, including the logical senes on which 
I have concentrated my attention and which have enabled me to 
reply to the question. This logical scries has rjcrupied the focus of 
consciousness; but it may not be alone responsible foi the answer 
that I do, in fact, return. If my interlocutor seems to be heckling 

• See below, p, 79 From the ‘third law' there stated, it follows that, if 
13 is the next thought-activity to occupy the focus of consciousness, the excitement 
of A is drained through fS. 

■f See Darwin, A NcUurati'.l's Voyage round the World, pp ZI9. Z2<t. 

J That action is the normal ending of every senes of connected thought- 
activities or, in neural terms, that all excitement of cerebral neurones tends 
ultimately to find an outlet down the pyramidal tract, is explained below, in 
Chapter 15. 
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rather than seeking for information; or if I am busy and dishke being 
interrupted by his question; or even if I am suffering from some 
physical ailment causing thought-activities — sensations— which ap- 
pear on the fringe of consciousness but have no connexion with the 
thought-activities arising out of the enquiry, then the tone, and 
perhaps the wording, of my reply may betray an annoyance that is 
due to thought-activities which never got beyond the fnnge of my 
consciousness while 1 was thinking out an answer In other words, 
If a, ai, a^. a, cr, represent the state of consciousness 
immedi.itelv before the terebral excitement is discharged down the 
pyramidal tract, this disi harge includes the impulses diflused from 

Af, A B, C, ... as well as that diflused directly* from A The 

impulses dittusing from all the exritc-d neurograms thus coalesce to 
produce a single moverm lit or a co-ordinated senes of movements 

11 the streams of impulses issuing from different excited neuro- 
grams thus < oalese e at the e nd of such an involuntarv tram of thought 
as we are considering, mav (hev not also converge and e oalcsce from 
time to time while the tram of thought is in progress' The psychic 
counterpait of tins eoalesevnce of nervous impulses would be the 
lontraction of the (ic Id of consciousness from time to time, and the 
contracted he Id would < (insist of little (if any) more than a compara- 
tivelv intense tliought-activitv in the focus of consciousness 

Introspection suggests rh<it an alternate e-ontraetion and e.xpansicin 
of the lield of ( oiis< lenisness doc's in fact take place Whoever will 
recall his expenenec’s during a spell of involuntary thinking, or day- 
dreaming, wdl proh.ihiv' ns ognist the phenomenon ^t one moment 
his ti- Id ot I onsc loii-nc ss was gradually i xpanding, as the thought- 
aetiMtv in the fen us (ailed up more and more associated thought- 
activilKs and so increased in meaning Then one of thes-e eienved 
thouglit-a( tiv ities or some other a( tivit v of independent origin seemed 
ralhei suddt iilv logiow in imp()rt,uic( until tin fix us of const loustiess 
was tiaiistencd to it and it tiJIt d the wh(>ie held w hich thii-' i on traded 
in pieparation for tin mxi penod of giadiial expansion .\nd it is 
not gtner.dlv ilitlK till to 'i i' something speci.d about this particular 
thought-a( tivitv tliat max h.ive tanked n thii^ to dominate the rest 
i’robablv it has '•omt < motional association, or it levivcd some non- 
emotional inteiest (if such there be), or its potency may have been 
meielv due to its having been indepi'iideiitlv aroused from two or 
more separate soukcs 

• Ic (illicrwisc tlian tliiough .-1,, .1, .. .t,, it may be by a tiigher level path, 

the passage of impulses along ubich dues not adect (Xiasciousnuss 
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This pulsation in the stream of consciousness has been described 
by William James; 

As the total neurosis changes, so does the total psychosis change. But 
as the changes of neurosis are never absolutely discontinuous, so must the 
successive psychoses shade gradually into each other, although their rate 
of change may be much faster at one moment than a( the next. 

This difference in tire rate of change lies at the basis of a difference of 
subjective states ... WTien the rate is slow wc are aware of the object of 
our thought in a comparatively restful and stable way — .\s we take, in 
fact, a general view of the wonderful stream of our consciousness, what 
strikes us first is this different pace of its parts. Like a bird’s life, it seems 
to be made of an alternation of flights and perchings ...The resting- 
places are usually occupied by sensorial imaginations of some sort, whose 
peculiarity is that they can be held before the mind for an indefinite time, 
and contemplated without changing, the places of flight are filled with 
thoughts of relations, static or dynamic, that for the most part ohtaiii 
between the matters contemplated in the period.s of comparative rest *. 

From the psychological standpoint, thoroforc, wc sec rca.sons for 
suspecting that the stream of nervous impulses, diffusing from various 
excited neurograms, are not always divergent but, on the rontrary, 
converge from time to lime and r v< n eoalesee. Let us examine the 
neural phenomenon a little more ( Io.m Iv. \\ e start, a- before, with 

a field of consciousness represented by in the focus, and .3, , 3l.. 

a„, 13. (T JF (say) on the fringe j. excitement routinues to 

diffuse from A, .-1, , B, C, ... to .... 

B.j, r, . ... the field of conscioiicuec-. gnuliially 

expands, . 3„.,2. being added to the fringe. But sonnet or 
later Stji... (or one of the denvativor. of 3, oi a new thought, say 

but we will suppose it is 3,..,..) begins to mcrea.ce rajiidlv in 
intensity and qiiicklv dominates the whole field. The focu^ of con- 
sciousness is then transferred to 3r.(. : and, when this happens, the 
field changes very rapidly. Meanwhile, liv onr first law, the excite- 
ment | of A„, has begun to grow rpneklv at tlu' i-.xju nse of the 
excitement of all the other neiirogrants that liave In eonu i oncerned, 
until finally the excitement of the whole svstem is conceiiti ated in 
A,,, . In other words, .1,,, having for some reason or other — 

♦ Lnc r.tl. Vol. 1, p. 24.1. Cf. also 'Mental activity or tlimking thus 

tends to progress in lycles; each cycle fjcgiri-s with knowing, which excites feeling 
and striving; tli.- striving results in a new knowing which satisfies the striving; 
and so the cycle reaches its natural termination in a feeling rif salrsfaction.' 
(Psychology, p. (12 | 

t See Fig. 5 on p. fio lielow. 

J I.c. the stream of imjmlses traversing to be distinguished from the 

activity of /!,«.... See alxive, p. 29. 
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how we are about to consider * — had its excitement increased beyond 
that of other excited neurograms, draws to itself the excitement of 
them all. 

Here, then, we have a case in which the intense excitement of 
one system of higher level nervous arcs causes that system to drain 
the impulses from all other active arcs of the higher level. Is this 
what generally occurs? Dr McDougall tells us that it is; and that 
the same is true of connected arcs belonging to other levels. 

William James first suggested that the interruption or ‘ inhibition ' 
of nervous impulses, traversing one .system of arcs, by impulse.s dis- 
charged through another system, was a phenomenon akin to the 
'draining or siphoning of certain channels by currents flowing through 
others But it is to Dr McDougall that we owe the elaboration of 
the theory of inhibition bv drainage He thus applies it to the case 
of the reciprocal innervation of antagonistic muscles, e g. the e.xtensors 
and fle.xors of tlu' elbow 

Let us imagine each arc in a simple sihcmatK form as a chain of three 
neurones atlercnt («,). central nijl, cllerent and let us call them a,. Oj 
and and b, and //,. in the t«o arcs respectively (l ig 3) When a 



strong snmuliis is .ipplicd to the .liferent neurone of .irk ,1, it gencrate.s 
iieiinn rai'ulU, so lh.it it bis onu s verv r.ipidlv ih.irged and the resistance 
of svn.ipse is lowered until a series of disi barges takes place from 

a, to ii. .iiid .igaiii from a, to ftie prolileni is then lo imagine such a 
mode of loniiection betuisni arc a and ,iic b .is w dl i .ense .irc' a during 
stimulafion to dram oil from the afferent and ceiiti.il ncniones of h the 
smaller quanlitics of neiirin generalcsl in them Seier.il forms of such a 
connection m.i\ be ini.igmisl, but 1 think that prohaMv 11 takes the form 
of a collateral fibre i omiiig fioiit neurone tu. and t.iking part wnth the 
axonc of rtj in feirming a synapse with a,. W hates er the exact constitution 
of tins .synapse may be, wc mav assume that when its resi.stancc is lowered 
by the stimulation of a,, and conscejurnt charging of a,, the coll.itcral of 


See tx*low, pp 8r to Q4. 


t t.oc. at. \ cil. II, p 37J. 
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making connection with a^, through this synapse*, becomes the path 
of least resistance for the escape of neurin from 6j and Z>2 • These neurones 
are therefore drained by Ua, while ceases to receive any neurin from 6, 
and the tone of the muscle group supplied by it is abolished. In a similar 
way, if both and 6, be stimulated, but one more strongly than the other, 
the more strongly stimulated arc will drain the afferent and central neurones 
of the less strongly stimulated arc, because the resistance of synapses of 
the former will be reduced to a lower level than that of the synapses of 
the latter t. 

Professor Sherrington has pointed out that Dr McDougail’s scheme 
fits a number of facts of reciprocal inhibition and also accounts 
‘very lucidly ’§ for certain phenomena of alternating reflexes, w'hich 
are common as spinal reactions. And it accords with the results of 

• There is some obscurity here; (or. in the first place, tin: diagram does not 
indicate clearly that the greater part of the unpulse>. cros’sing the synapse a^-a^ 
(as well as of the impulses originating in in consequence of its stimulation from 
a^) tends to prcKced by the nxone of towards <7, rather than by the collatend 
towards 6j, so that the stimulation of aj will result in tlu- lowerum ol the roislanrc 
of the synapse Oo-a,, rather than (or more rapidly than) of thr synap'sc 
and, secondly, it is not apparent that the lowering of the Tesi''tani c oi the synapse 
Oj must necessarily involve the lowering of the resi‘:trince of the svnapsc 
between the collateral of fcj and iij* This obscurity i-' removed by redrawing the 
diagram tlius : 



The collaterals are here shewn by finer lines to indicate that the greater part 
of any impulse leaving a, lends to p>roceed by the axone to aJ and so to 
rather than bj' the collateral to b,' and on to U now we ^uppr) i tliat the 
threshold and the resistances of the synapses between and f arc* greater 

than betw'ecn or and either a^' or } and that Die r^'sistances of these la.st 
four synapses arc approximately equal, the obscurity is removed, l-or if a stimulus 
Is applied to a,, excitement spreads to a,' and Ij but more to a / than t-> h/ so 
that aj'flj is the more strongly stimulated arc. and its svnapse is therefore 

(this IS Dr McDongall's hyjjothesis expressed in our third law) re(lu« «'d to a lower 
level than that of the synapse of the less strongly stimulated arc 

Accordingly any excitement in />j and 6, tends to escape by wav of a,' and 
rather than by way of and b^. 

I hrain, Part cii (i(jO>), p. 153. Quoted by Sherrington, he. ext. pp. 200, 201. 

I Loc. cii. p. zoi. 

§ Sherrington, /or. cii p. 202. IVofcssor Sherrington adds, however, that, in 
his thinking, C'^rtain dithcnlties still attach to \)t McDougall's view'. Loc. cU. 
P 203. 
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Professor Sherrington's own experiments with strychnine and 
tetanus toxin*. 

But Dr McDougall by no means restricts the application f of his 
theory to the phenomena of reciprocal inhibition. On the contrary, 
he has applied it, as we have already indicated, to every case of a 
thought-activity that comes to occupy the focus of consciousness 
and, in so doing, drives other thought-activities out of the field of 
consciousness altogether. Since two unconnected thought-activities 
cannot both be in the focus of consciousness at the same moment, 
so that the arrival of the one involves the withdrawal of the other, 
‘we must suppose,' writes Dr McDougall. 'that systems of arcs of 
the higher levels are more freely interconnected than those of the 
spinal level (where, as we have seen, this tendency to reciprocal 
inhibition obtains only between certain pairs or small groups of 
systems), so that the free discharge of any one system in the forward 
direction^ drains any other higher-level system. ’§ After describing 
a hydro-mechanical model to illustrate how the passage of a sufficiently 
intense impulse through any one system of higher level paths may 
inhibit by drainage the pat .sage through any other. Dr McDougall 
proceeds: 'There are many good reasons for accepting this \iew of 
the inhibitory jirocess. Pirsily, it is api>licable to the inhibitory 
processes of tlu' spinal level, and evidence directl\' siippcirting it is 
afforded by the study of such processes in the sensory level. Secondly, 
if we do not accept it, we have to invoke the aid of "inhibitory' 
centres." and find ourselves in iin xtncable diflirulties... Thirdly, and 
this IS the most important [Kiint, the hypothesis of inhibition by 
drainage ohers a saHsfaetore solution of that eriicial problem, the 
direction of the discharge fioni the one jH-reeptiial system nctirogram] 
u to any other )3 i xcited iit the succeeding moment h'or it is the flow 
of energy, drained from a hv /^. (hat establishes .i path of low resistance 
between thorn. (( ' Tlie e.vtitiriieiit of cute perceptual svstem thrown 
into activity inhibits tlie nctivitv of all others, because it becomes the 
path of lowest n sistance for the discharge of energ\- from the sensory 
to the eflerent side of the whoh- leielual s\stiin .mcl the activity of 
the domiii.iiil system is thus .lugiuenled by tlu' energy that it drains 
to itself fioni ot'iei parts.'* 

• /V.e. I{. S. i.xwi, pp H)i ami J(«) .md picMous 'Notes' in ui, nil, lx, 
LXI, I.XIV and cxvi. 

t Cf M T'nme. /s, . ttt p zro. ipiotcd above, p. 40. 

t I.e t(n%arils the Kol.indic cortex See 32 aboc'C. and the hfth law on 
p ->73 iK’low. and the j'assage (|uoted troni Willum James 011 p. .’75 below 

§ Phy'.h‘[ot;ujl dNvrAe/e^', p 132 

i / ctl. p. 133, 1 1. alKJve, p .15 *' Loc cil. p. 105. 
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We proceed to give some examples of the manner in which the 
facts of experience are fitted by Dr McDougall’s generalisation that, 
if a nervous arc of the higher level is sufliciently excited, it drains 
the excitement from all other active arcs 'A faint tap per sc,' writes 
William James, ‘is not an interesting sound , it may well escape being 
dist iiminated from the general rumoui of tlit vvoild But when it is 
a signal, as that of a lover on the window pane, it will hardly go 
unperccived ’* As the longed-for signal and its meaning have been 
imagined over and o\er again, the tap nt urogram is alieady excited 
by anticipation Accordingly, the ta]) itsilf when it occurs, intensifies 
the excitement of this neurograni, through whuli (according to Dr 
McDougall’s generalisation) the impulses fioni all the acti\c .lus are 
then drained the loxers tap drowns evtu other thought activaty 
Me casilj see now why the lovers tap should he hcaid — it hnds a 
nen e-centre half ready in advance to cxphxlL Me sn how wc can 
attend to a companions voice in the midst of noi'cs which pass 
unnoticed though objectively much louder thin the words vvi hear 
Each word is douhlv awakened once fioni willunit !>v the lips of the 
talker, but already before that from within Ia flu premonitory 
processes irradiating from the previous vv Olds and b\ the dim arousal 
of all processes that art connected with till tojm of tin t dk The 
irrelev ant noises on the othci hand re ivv cki ni cl ouh once f 

Again, if an excitina: thought sudek iK occnis to otu who is 
engaged in any form of phvsical aunitv liis nuAcnunts bcccime 
momentanlv more vigorous — sonn tiiiu s wuli imfcu tun.itc n suits as 
when the happy recipient of .i blight uk i who is at the monii nt 
singing in church, is surjirised to find th it he h is chowiu cl all mtisic 
buthisownj In such a cast the sv stc m of ires tl tough whic h impulses 
are alreadv being discharge el towards ind down th' jiv i aiiiidal liaet 
IS already excited and theiefou aceoidiiig to Dr M Dongall s 
theory — the new exeitcnient tends to be dr.uiicd through th it svstc ni, 
the outgoing impulses being corn spoudingh iiKn.isid In this case 
the path of discharge is alicadv open wlun tin new exiitenunt 
ongi nates 

• I 1C cil X ol 1 pp 41- 418 ♦ \\ J-iniis 1 1 i:l V ',1 1 [> 4SO 

; \\ J.vmcs X ol 11 p v-9 Xnother ixitiiik is unolul fr ,m M 1 trC 
VV James Tix strenfrth of contraction ot tiu suliuet s lund w incasniccl liv 
a self registering (ten imonieter eJrclinaiilv the 11 imi lun strinetli nndci simple 
expenmenUil conditions remains the same from dav to day Itiil U Minult.int oiisl\ 
with the contrietion the suhjtet received 1 stnsoii d impressi n the ceintrnetiori 
was S'jmetimes weakened but more often increiseel Tins reinfeireing etiect h,is 
received the mine of dynamo^eny the dynamogtnie v due of simple mtnual 
notes seems to be proportion il to their loneincss amt height 1 hi elynamogenic 
value of ceifoiircef lights vanes with the colour 
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A similar explanation applies when a sudden stimulus, or some 
other cause, opens a path of discharge — no matter what — for excite- 
ment already existing in the brain, the discharge that would in 
ordinary circumstances have been due to this cause is augmented by 
the previou,sly existing excitement that is drained through the same 
arcs. For example ' Everyone is lamihar with the patellar reflex, or 
jerk upwards of the foot, which is produced by smartly tapping the 
tendon below the knee-pan when the hg hangs ovei the other knee 
Urs Weir Mitchell and Lombard h.ivt found that when other sensa- 
tions come in simultaneously with tin taji, the jfik is increased 
Heat, cold, pricking, itching, oi faradic stimulation of the skin, 
siimetimes strong optical imprLs-,ion', music, all ha\e this clynamo- 
geiiic ellccl, which aKo result'- whenever voluntary movements are 
set up in other pait-, of the bodv , Mmultanc ou>l\ with the tap’* 
Or .igain Evcivom know-, that iiiidet the intluencc of powerful 
emotion, w te thei of jov , anger, or h ii, theie is di-,c barged an increase 
ofencigv to the mu'C Ic ^, --omi tiiiu"- ol an iiitc nsitv w hii h c iialiU > an 
individual to i \i rt foicc of which he i^ ordinariK incapabh t riie 
path by which imjiul'-c-, an bung di'-chargccl to the niusihs that 
exert the fon e, <lrain- tin < motional i \< itc im nt aKo 

Dr .M< Doiigall ' Ihtorv thus tits and coordinates a numberof facts 
of intiosjici liv c and > \pi ’■inu ntal p-\iholog\, as well a- of experi- 
mental pin siology \\i -h.tll shoulv Ml lh.it It rt sumt - and t nables 
Us to predic t in.inv otln i f.ic ts that wt h.ive still to nolle c Now, to 
< nabh Us to II suiui .ii.il pii die t .i \a-t iiumbi r of facts . i^ the sole 
jiislitn atiori wlinli .i si n nlitn l.iw i- i\ii itijmrid to po^^i We 
shall tlieietore suinm, II iM I >i Mi 1 >iuig.dl s theorv b\ i nunc laling, as 
OLli thud l.iw of thought, that I/i. ii i.i.'ic', an <1 tin /og/nr hit!, tj 
i>i/i«s(/v ixtihi r,la!ntl\ l> > Hut rL't! un-<. t-nd', to dram the 

tmpiihcs from //him other arts mil the -.ime i- tnu of munextni arcs 
belonging to tin sjunal IimI in this third law wi may iifer a-, the 
law of inhibition by diain.igi, or inori shortly as tin law ul drainage 

rill draining of tin impulses from all exi ited lu urograms into 
that (.V, say) whuli oi jMit of whuh i- most intensely excited 
must, hv oui tirst Kiw, ri suit in tin i orri spoiuling thought activ ity 
•Y draining all otlu r thought at tiv itn s out of tin tu Id ot c onsriousncss 
Our third law thus ,iii omits for tlie periocin contraction of the lulcl 

• yv J.iiiws / i cit y 111 II, i> ,sii twe also furthei I'xaniples of iiii!Kiri.e- 
inent anil csiii.i.i.ii(i of thi iiveriluw of reltrx at turn into thaiiiiils in !i iiging 
firmianlv ti> otln i rellex arts tliaii that under stiimilancin given b\ sluinngtoii, 
fill Ilf p 175 

t .\I I'lintf, fill, of pp 4i.| 


t l> Hart fi I . of p IS 
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as our second law accounted for its expsuision. Using the notation 
explained above*, we may now represent by means of a diagram 
(Fig. 5 ) the alternate gradual expansion and comparatively sudden 
contraction of the field of consciousness during the progress of an 
involuntary stream of thought. 



Fig- 5- 


The diagram shews, very much over-simplified, the cerebral paths 
followed by the nervous impulses during a single pulse of the field of 
consciousness. Each line in tlie diagram represents a neurogram, or 
system of connected nerr'ous arcs, such that its internal s\'naptic 
resistances I are all les.s than those of the boundary synapses through 
which it is connected to other neurograms. As few as possible of these 
boundary synapses — all of equal resistance, h t u.s suppose, until that 
resistance is lowered by excitement or increa.sed l)y fatigue — are 
* On pp. 70, 74, 

t Or, more accurately, insulating strengths or thresholds: see p. 69 So long 
as we remember that a synapse between two neurones acts a.s an insulator (and not 
merely as a resistance) to feeble impulses, we may speak of the resistance offered 
by a synapse instead of speaking of the insulating strength or initial insulation 
or threshold of that synapse. 
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represented in the diagram. Moreover, arcs that do not become 
active during the pulse under consideration, are not shewn at all. 

The pulse begins with the thought-activity ^ in the focus of 
consciousness, A having just drained the impulses from all other 
active arcs. The excitement next diffuses from A to the connected 
neurograms Aj, A^, ... (of which only . 4 , and A.^ are shewn in the 
diagram) ; from them to connected neurograms of the second order, 
A,i, ^12, .... A21, > 4 22. ... ; and so on. 

Meanwhile new sense impressions, or other thought-activities of 
independent origin, tS, iff, II 3 .... are arriving. If an incoming sensation 
(Id, say) were sufficiently intense, the excitement of />’ would lower 
its resistance so much that B would drain excitement from all the 
active arcs. 13 thus receiving the whole light of consciousness*. We 
shall, however, suppose that the stimulation of B, (', ... is not strong 
enough to cause any of those neurograms to become the path of 
lowest resistance. On the contrary, we shall take it that the excitement 
of B, C, ... is so feeble that, as indicated in the diagram, it diffuses 
slowly in comparison with that of the neurogranis excited through A . 
In other word.s, the thought-activities ti, tC, J 3 . ... develop (acquire 
meaning) slowly in comparison with H and its associations. 

The diagram shews .dm, as being tripily excitedt^ by -dm. by 
T,22 and bv /v’,2 separately. Hy this means the excitement of the arc 

* Cf. \V. McDouJkmII: 'It may t>e said ^^ith bomu plausibility that all of the 
sense impressions received by i.>nr orj4aiis solicit our attenticHi. I'.nch one, probably, 
tends, »md tends more strongl)' the more intense it i'-. lf> determine the direction 
of our mental ctivity ' \cv. p. 57 ) 

+ 1 n our diagram . / jmi even is thicker than .! , sugge'^iing increase 

of exciO'inent during one pulsatu»n. And this mav well occur. When Uic increa^^* 
is large, excitonient Ix’coiues *•«> gieat that it must quukly hiul an outlet— 
ordinarily hv way of the pyramidal tract, causing movement (See below fifth 
law,’ p. 273.) Tint no such increase need take place in the earlier pulsations of 
u train of invciluntarv thinking’ J may have l)een <is niiuh excited as -•Jum 
afterwards liecomes. In that cas**, hr>wever. the cxcitt'nient C)f A. it diffused 
through W,, .-I3. .'/jj. ... must, on the average, have pa.sM*<i througli them without 
increase: and even with loss, li the new excitement uUiniately reaching Wjjnj 
by v.ay of fy, C. ... be taken into account. It is to be noted tliat each neurone, 
and therefore eacli neurogram, may pass on either moie or less nervfuis excitement 
than reached it, for each neurone acts- -partly at least .1.' a relay. Chemical 
changes are set up in it by the incoming impulses, .some of the energv' of which 
is thus absorbed ; but, on the othei hand, the outgoing impulses due to the remain 
ing energy that traverses the neurone are augmented by reason of the chcmic.al 
changes in the neurone itself. 

We do well to note, also, that while -'Jim, -Jmu drains the ‘excitement’ 
(i.c. the nervous impulses — sec pp. 28, 29) from the otJier active neurogranis, it does 
not drain their activity, On the contrary, as will be explained below (p. 85) 
the activity remains for a while and may give nse to further excitement — impulses 
traversing the neurogranis in question and producing thought-activities — before 
finally subsiding. 

G. E. 
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(or system of arcs) is intensified beyond that of other 

simultaneously active arcs. According to our third law, it therefore 
drains ♦ the impulses from them all. But there are many other means 
by which the intensification of the draining arc might be effected. 
We proceed to study some that are of special importance. 

Among the specially important means of producing relatively — 
relativ'c, that is, to the excitement of other active arcs — intense 
excitement in a particular arc or neurogram, and so causing it to 
drain the impulses and bring the corresponding thought-activity into 
the focus of consciousness, we may place first the direct stimulation 
of sensory end organs. A \'iolent sense impression, S'! "dll always 
attract attention to itself, away from other objects — .S', in short, will 
drain the impulse — unless other thought-activities in progress are of 
peculiar intensity. That is to say, although the excitement of .‘i may 
be great, it may not be great relatively to that of other active arcs. 
My thought, as we have said, must be very engrossing if I fail to 
notice a thunder-clap nearby. And yet thought-activities may be .so 
intense, so absorbing, as, in William James’ words, 'not only to 
banish ordinar}' sensations, but even the severest pain.'t He goes 
on to quote Sir William Hamilton ; 

Archimedes, it is well known, was so absorbed in geometrical meditation 
that he was first aware of the storming of Syracuse by his own death-wound, 
and his exclamation on the entrance of the Rom.an soldiers was; Molt 
twbare circuhs meos ! In like manner Joseph Scaliger, the most learned of 
men, when a Protestant student in Paris, was so engro.ssed in the study of 
Homer that he became aware of the massacre of St Bartliolomew, and of 
liis own escape, only on the day subsequent to the catastrophe.. . And it i.s 
reported of Newton that, while engaged in his mathematical researches, be 
sometimes forgot to dinej. 

A second important means of producing relatively intense excite- 
ment in a particular neurogram consists in the ‘ circular nervous 
process ’§ which, as already || explained, multiplies the excitement 
whenever the affcctive-conativc portion of an instinct-neurogiam is 
stimulated. Terrify a man, or annoy him sulficientlv, or (if he is in 

* The dotted paths by means of which the impulses arc drained to .1 ,,in 
are for simjjhcity shewn as tieing connected with the di. lined neurograms by 
mean.s of .single synapses only. We are, howei-er, to suppose that impul.ses may 
be drained from every p.art of a ncurogram at the same time. 

t Lor. rif. Vul. I, p. 

J Sir W. Hanulton, Metaphysics, Lecture XIV, quoted by W. James (for. cit ) 
who add.s 'The oft-cited case of soldiers nut perceiving that they are wounded is 
of an analogous sort ’ 

§ W. McDougall, l‘hysiological Vsycholngy, p. i itj, 

)) See above, pp. 54, 55. 
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love) mention the name of Kis sweetheart; and his emotion — fear, or 
anger, or tender emotion — and his thought of its object will drive 
all else from his consciousness. In fact, an instinct-neurogram, when- 
ever and however it is stimulated, tends to drain the impulses and to 
bring its object into the focus of consciousness. 

Thirdly, multiple stimulation of any neurogram produces a higher 
degree of excitement than would be produced by one of the stimuli 
acting alone. We have already referred to tliis means of causing a 
particular ncurogram to drain the impulses from all other active arcs. 
The arc which drained the impulses in our diagram (p. 80) owed its 
relatively intense excitement to this cause. .And the profound effect 
of the lover’s tap on the window, as well as other examples quoted 
above’* from William James, further illustrate the influence which 
the excitation of a neurogram from two or more independent sources 
may have in bringing the corresponding thought-activity into the 
focus of consciousness. If, when listening to a lecture, some remark 
of the lecturer's starts in my mind a train of thought different from 
that which he is following, I probably pursue my own thoughts until, 
suddenly, a word or pbra.se of the .speaker’s happen.sjt-xacfly to fit 
what is passing in niy mind at the moment. It is thus, as William 
James say-s, doubly awakened ; and, as its ncurogram drains the impulse, 
it fills my field of consciousness, and my attenfion returns to the 
lecture. 

Professor Sherrington’s experiments on spinal dogsj shew that 
multiple stimulation may cause an arc of the spinal level to drain 
excitement 'rom connected arcs. If a sufficient stimulus be applied to 
the shoulder skin of a spinal dog, there result scratching movements 
of the hind leg on the same side, but no movements occur if the 
stimulus has less than a ci-rtain minimum intensity. If now an efferent 
arc, the sufficient cxciternerit of which would result in scratching, be 
c.xcited by a subminimal^ stimulus, the application of a subminimal 
stimulus to another efferent arc leading to the same final common 
(efferent) path, will cause that jiath to drain excitement from both 

* (.In pafic 78 1 lie foliiming is anotlior ox.impk' fiom the .same source; 

‘In looking lor any ohiect in a room, for a book m a library, for example, we 
detect it the more readily if, in addition to merely knowing iis name, eti' , we 
carry in our iiiiiid a distinct im.ige of its appearance.' (Vol. 1, p. .so.).) 

■f I.e. dogs whose spinal cords have been transected in the reinoii of the neck, 
so cutting off the brain from direct connexion with the rctlex niechanisnis of the 
spinal level. Sec above, p. ys- 

t It would he interesting to know whether the etfect of the siibniimraal 
stimulus to the tir.st elTereiit arc could be detected if the stimulation of the other 
efferent arc were not .subminimal. In short, is it po.ssible to detect an iiuremetit 
of the scratching rellc.x due to .i subminimal stimulus 
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excited efferent arcs*. The double stimulation of the final common 
path results in drainage. 

But Professor Sherrington went further, and shewed that the 
excitement of two neurograms, A and B, might combine to stimulate 
a third connected neurogram, C, even though A and B were not 
stimulated simultaneously, provided that too long an interval did 
not elapse between the stimulation of A and the subsequent stimula- 
tion of Bj. In other words, A when once excited remains active for 
a finite period of time. The same fact was clearly proved by experi- 
ments on reflex ' after-discharge. When the reflex was evoked by 
a strong stimulus, the excited arcs would go on discharging the 
impulses that produced the reflex movement, sometimes for as long 
as 10 or 15 seconds§ after the stimulus had been discontinued. The 
fact that neurograms of the spinal level remain active for some time 
after being excited, suggests that the same is true of higher level 
neurograms also. There is one class of higher level neurograms of 
which it is obriousi)' true, namely instinct-neurogram.s. ' In p.sycho- 
logical language it is said that the emotion, once excited, tends to 
maintain itseif until e.vhaustion ensues, or until it has achieved its 
object.’ II 'Fear, and the bodily symptoms of fear, provoked by a 
sudden and momentary impression, persist for some little time, though 
the harmless character of the disturbing incident is at once realised. 
Hence the >uddcn anger dies slowly away, though its cause be re- 
moved, and is apt to vent itself upon the unoffending. Hence the 
tears and lamentations may continue to flow though the cause of 
grief no longer exists. This slow passing away of the emotional state 
is of course best displayed by children, as by the child who continues 
to sob in his mother’s arms though he has realised that the terrifying 
face or the growling wild beast wasonly his elder brother in disguise.’ 
But, while the ‘after-discharge’ of higher level neurogranis is most 
manifest, and probably of longest duration, in the rase of instinct- 
neurograms, there is no reason to doubt its existence in the ca.se of 
other neurograms. The utterance of the lecturer whose argument 
1 had ceased to follow will still .sei ve to recall my wandering attention 
if, instead of synchroni.sing with a similar element, say, in rny own 
train of thought, it followed it after not too long an interval; A must 
meanwhile have continued active. And during the moments that 
precede failing asleep at night — when, as we say, we have made our 

* Sherrington, loc. cit. Fig. 38, p. 119, and p. 123. t Loc. cit. pp. 123, 124. 

} Loc. cit. Lecture I, pp. 26-35. S Loc. cit, p. 30. 

II W. McDougaU, Physwlogtcal Psychology, p. 115. ^ Loc cit. p, n6. 
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minds as far as possible blank — it is not only, so far as we can judge, 
the emotionally exciting events of the day that are revived by the 
continued activity and renewed excitement of the corresponding 
neurograms. We may take it, then, that every interest-system which 
includes affective-conative neurograms* * * § , and probably every other 
(if there be any other) interest-system also, maintains its activity for 
some time after being excited. This is a most important principle. 
For it means that when once any considerable interest-system — 
especially if it be rich in emotional elements— has been stimulated, 
it will tend for some time to reinforce the excitement in any neuro- 
grams that arc connected with it, and so to make such neurograms 
drain the impulses. In other words, any considerable interest f — 
which is sure to be also, in some measure, an emotional interest — 
continues for some time after it has been awakened, to exercise a 
selective influence upon thought, tending to bring into the focus of 
consciousness those thought-activities which have some association 
with the interest in questionj. An excellent example is furnished by 
Poincar6’s§ description how the discoverer’s interest in his subject, 
and especially in the general trend of the argument, exercises a 
selective influence upon his involuntary thought-activities, tending to 
bring into the field of consciousness only those that are interesting, 
that fit in with the general trend of the argument in which he is 
interested li. 

The continued activitv of an interest -system once excited has an 
important bearing on education as well as on mathematical and other 

* 't is doubtful whether any interest-system exists without affective-conative 
elements. 

t See the deftuition of ‘interest’ <*r\ pp. O2. 6^. 

I Dr Hernanl Hart has already pointed out that an aclii e complex (sec above, 
p. 61) will tlni*' intlutmce trains of thought. But, as \\e have Mcn. the emotional 
element that is an e.sscntial element of a complex is not essential to the exercise 
of this influence an acti\e inteiest-systeni lacking aflectivc-conative neurograms 
might still produce the elfct t I>r Hart wntes ‘Complexes then, are causes which 
determine the behaviour of the conscums stream, and the action which they 
exert upon conscunisness may be rcganled as the psychological analogue of the 
conception of " force ” m physics. They are not. of couisl- constantly active, but 
only become under certain conditions. These condlllon^ consist in the presence 
of a “stimulus.” occurring ■whenever one or more of the ideas belonging to a 
complex is roused lo actis'ity, either by some external event, or by processes of 
association occurring within the mind itself ...So soon as this necessary stimulation 
has occurred, the complex immediately tends to exert its effect upon consciousness. 
The effect consists normally in the introduction into consciousness of ideas, 
emotions, and trains of activitv belonging to the complex. Of the ideas, arguments, 
etc., presented to the individual, those which are in harmony with the complex 
are reinforced, whereas those not so in harmony tend to be inhibited and to lose 
their cogency,’ (Toe. at. pp. 62, 63.) 

§ See above, p. 7. \\ Poincar^, loc. at. pp. 50 to 52, 
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research. It is essential to good teaching that the teacher awaken his 
pupils’ interest in his subject, so that this interest may cooperate 
with his exposition in guiding their thoughts, emphasising those that 
are connected with this interest, and thus harmoniously building up 
the interest ‘so that the mind can, without effort, take in the whole 
without neglecting the details.’* As Hcrbart wrote of the teacher’s 
anecdote told to the schoolboys whose minds were wandering; No 
sooner did the teacher’s words awaken the pupils’ well-developed 
interest in the subject of the lesson, an interest containing 'strongly 
connected scries with which the new impression easily combined, than 
out of new and old together a total interest resulted which drove 
the vagrant ideas below the threshold of consciousness, and brought 
...settled attention into their place.’! 

A less admirable or useful consequence of the maintenance of 
activity in an interest-system that has recently been stimulated is the 
‘bias’ it may give to one’s thoughts. If we argue with a party 
politician, his political interest will quickly be e.xcited and will there- 
after ' reinforce in his mind those arguments which support the view 
of his party.’! And, in a similar way, all my thinking of a man for 
whom I entertain a sentiment of hatred is biassed by my attitude§. 

The foregoing examples must suffice to illustrate this third means 
— multiple stimulation — by which a neurograin may be made to drain 
the impulse. Among the most important examples \ve have given are 
those in which the ncurogram that drained the impulse did so because 
of its connexion with an active interest-system. We have next to 
notice that the mere connexion of a neurogram with an inactive 
interest-system may be sufficient to intensify excitement in that 
neurogram. This is a fourth important means of intensifying excite- 
ment in a neurogram so as to cause the draining of the impulse. 

Suppose that a neurogram A is connected, by equal and similar 
synapses, with two ncurograms .dj and -djl and that these in turn 
respectively connect, by equal and similar synapses, with two more 
equal and similar neurograms A,, and A^i- Then, if A be excited, 
there is no reason why impulses from A should traverse either AjAu 
or AjAji in preference to the other: if the excitement of A issufficient, 
Aj and.'lj, and afterwards A,, and Aij. will become equally excited. 

But now suppo.se that A, connects not only with A^ but also 
with A 12. Then, if the initial insulation (and resistance) of the 

* Poincari, luc. cit. p. 59. 

f Herbart, Piyihologie als WissenschaJI, | 128, quoted by W. Jamei', loc. cit. 
■Vol. I, p. 418. (See p. 63 above.) 

J Cf. B. Hart. loc. cit. p. O5. 


I See above, pp. 60, 61. 
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synapse be less than that of the synapse or A^A^^, 

impulses will begin to pass from A j before they pass from A 2 . Suppose 
now that A^ (and likewise A^) is composed of more elementary neuro- 
grams, as shewn in the diagram (Fig. 6), the resistances between 
neighbouring elementary ncurograms — for example, a\ and a '\ — 
being of course less than those of the synapses joining A ^ or A ^ to 
its neighbours. Then the excitement that escapes from Ai must, in 
part at least, be conveyed through a'\ to the synapses and 

A^Au- Accordingly the transfer of impulses through a"i, if that 
elementary neurogram be taken sulliciently small, is greater, in the 
case supposed, than that through a"^; and, if this excess is sufficient, 
«"i (or -dj) will, by our third law, drain the impulse from (or A^). 



I'ig. 6. 


If no.', the initial insulation of the .synap,se A^Ai^ is not less 
than that of A^Au (or of A^}, it is still true that, so soon as the excite- 
ment of A, is suificicnt to diffuse across the synapse .'lj.li 2 as well as 
across .4^.1,]. the excitement of .4, will be greater than of .4,: and 
.4j will therefore (by our third law) tend to drain the impulse, not 
only from .1 and .4.^, but from any other independently excited 
neurogram, B, C, .... 

In either case A^., does not exert ise anv eftect upon the excitement 
of /Ij (and thus upon the selection of .Ij ratlu-r than .4, as the path 
to be followed by impulses from .4) until has begun to be excited. 
It might therefore seem that we arc again dealing with the influence 
of an aciivc neurogram on the direction of the stream of impulses; 
and in a sense this is true. But the case here considered differs from 
that of multiple stimulation just discussed. For, in that case, the 
neurogram (if, say) whose activity intensified the excitement of the 
draining neurogram (say A^) was already active before .4, and joined 
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Vith A in stimulating A^. Here however the directing neurogram 
A,, derived its activity from Ai and was therefore inactive when the 
excitement began to spread from A into and Aj. This then may 
be spoken of as the case of an inactive neurogram determining the 
direction of the flow, causing it to take place from A to A ^ rather than 
from to y 4 j. 

It follows that, in general, of two neurograms (Ai and Aj) con- 
nected with an active neurogram A, that one (/fj) which is itself 
connected — through synapses of which the initial insulations and 
resistances are not too high — to more ncurograms, whether active 
or inactive, than the other (A^) will, cactcris paribus, attract the 
impulse from A and drain the system. But observe that, if A ^ were 
connected to a third neurogram .-1,3 by a synapse of whicli the initial 
insulation was considerably higher than that of AjA^,, this third 
connexion might have little if any influence in liincting the flow of 
impulses and the corresponding .-tream of thought. First suppose, 
as before, that the synapse has a lower initi.il insulation 

and resistance than the equal synapses, A^A^ and .-l^.-lji. Then, of 
these three syaiapses, the impulse first crosse.s ,il,.l j^; and if, as it 
proceeds along ^-lu, it meets no higher insulation than .dj-du, the 
impulses from A will continue to pa,ss along AAjAj^. The larger 
the system of sufficiently low resistance paths into which /l^ leads, 
the more likely will thi.s be to occur. Next suppose that the synapses 
and AgA^j open first, and that AjAj^ opens afterwards. The 
amount of impulse crossing A^Aj^ will still depend on the resistance 
of the path .djj as well as on that of the synapse A^Ai^ ', and the larger 
the system of low resistance paths (and the low’er their resistance) 
to which leads, the more potent will its influence be in deciding 
the impulse from A to proceed by way of A , rather than by way of 
A 2- If now there were a third neurogram A into which A^ led 
through a synapse A^A^j of which the initi.d insulation were 
greater than that of /I id 33, we see at once that, promded A^^ presents 
a path that remains of suffic;iently low resistance until the excitement 
of Aj has begun to wane, the synapse AiA^^ may never open. We 
conclude that it is the width (or size) and depth (or intensity*) of 
the interest-system to which A, is connected (through Ai«) that 
influences the attraction of the impulses from A into A^ rather than 
into A^. Of course, if A^ is directly connected by low resistance 
S5mapses to several neurograms, A^ forms part of an interest-system 
and tends all the more to attract the impulse. But the point for us 

• See above, p. 
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to note is that the mere fact of Aj’s connexion with an interest- 
system is sufficient to cause it (rather than having no such con- 
nexion) to attract the impulse; and the potency of j4i in this matter 
is the greater, the wider and deeper (more intense) the interest-system 
to ^I's connexion with which this potency is due*. 

Generalising this result we sec that, of all neurograms Aj, A„ 
connected with A, that one which is itself connected to (or which 
forms part of) the widest and deepest interest-system, tends, other 
things being equal, to attract and drain the impulse from A . If now 
we suppose that there are other sources of excitement, B, C, 
independent of .4, we finally arrive at the following corollary to our 
third law: Of all active neurograms, that one which is connected with (or 
forms part of) the widest and deepest interest-system, tends, other things 
being equal, to drain the impulse from them all. The psychological 
counterpart of this corollary is; Of all thought-activities on the fringe 
of consciousness at any moment, that one which is connected with 
the widest and strongest interest tends, other things being equal, to 
enter the focus and receive attention; or, more simply and loosely, 
we tend to think of things that interest us. We obsenc, in passing, 
that emotional interests — interests which cannot be excited without 
arousing emotional feeling — are generally the most intense (deepest) 
and therefore the most potent in guiding thought. For we have seen 
that stimulation of aft'ective-conativc neurograms generally causes 
a large increase of the total volume of cerebral excitement f which 
must result in the deepening of all the connected ncurograms to 
which this intense excitement ditfuses. And it follows that the 
inten ,ty of a system of neurograms is greater, as a rule, the richer 
that system is in affcctive-conative elements. 

We proceed to illustrate our conclu.sion that even inactive interest- 
systems, especially if rich in afiective-conative elements, may exercise 
a directing influence on neiir.i! inipul.se.s. 

William James observed that conne.xioii with an interest-system, 
even if inactive, tended to make a neurogram dram the impulse. He 
points out, for example, that when a sense impression, 'without being 
either strong or of an instinctively remotionally; exciting nature, is 
connected by previous experience and education with things that arc 

• This result is still true, whether the mipHLsc finally passes by way of 
or equal external stimuli to ,I„ and .1,, miRht necessitate the impulse 

being ultimately drained by one or other of these arcs, when the influence of .4,, 
and its interest-system would secure that the impulse was drained by .■t,.-),, 
rather than by A, A 

t See above, p. 55. 
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so. ..the result is that it is brought into the focus of the mind ’* He 
cites cases in which a thought-activity ‘ takes the initiative and draws 
our attention to itself, not by reason of its own intrinsic interest, but 
because it is connected with some other interesting thing,’ | And, 
finally, he insists that 'in mature life we never attend to anything 
without our interest in it being in some degree derived from its 
connexion with other objects ’ J What-wc attend-to and what- 
interests-us are synonymous terms § The facts that attract the 
attention of physicists and ‘interest them are those that have an 
analogy with many other facts and do not appear to us as isolated, 
but as closely grouped with others || 

We have already^ quoted Herbart s dcscnption of how the in- 
fluence of an actnc interest system accounts for the maintained 
attention of disorderly pupils during their teacher’s anicdott At 
other times, the ‘instruction being uninteresting, and discipline 
relaxed, a buzzing murmur was always to be heard, which invariably 
stopped for as long a time as an anecdote lasted How could the boys, 
since they seemed to hear nothing, noticewhentheanecdotebegan?’ * * 
We now have the answer So soon as the neurograms excited (although 
very slightly, so that the corresponding thought-activities never got 
beyond the fringe of an inattentive boy’s consciousness) by the 
teacher’s utterance began to have connexions with an intertst system, 
even if inactive, these connexions tended to make the ncurograms 
thus excited drain the impulse from all the other active neurograms 
Thus the corresponding thought activities came into the focus of 
consciousness The interest system was at the same time rendered 
active and maintained the boys’ ittention so long as it vas, from 
time to time, re-excitcd by the anecdote that concerned it 

Or suppose f t that my hobby is photography 1 1 is unnecessary 
for the moment to assume, with Dr Hart, that my photogiaphy 
interest-system is rich in affective conative elements — m other words, 
that my interest in photography is coloured by emotion — although 
tins will doubtless be the case It is obvious that tin, existence of 
this hobby will continuallv affect the flow of my consciousness ’ Even 
if 1 have not been thinking of photography for some time, so that 

* Loc cit Vol I p 417 Headds 1 he impression draws an intcrcit from them, 
or perhaps it even luses into a single complex obiect with tliem 
■f Loo oH Vol I p 449 } Loc cit Vol I p 434 

§ Loc cit Vol II p 559 Poincar^ loc cit p 27 

H Above p 86 

** Herbart Psychologic als Wissenschaft ^ 128 quoted by W James loc cit 
Vol I, p 418 

tt Cf B Hart, loc cit p 61 
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my photography interest-system is inactive, ‘scenes which would 
otherwise be indifferent to me will frequently arouse interest as possible 
material for a picture: if I peruse a newspaper an article upon 
photography will at once arrest my attention.’ * 

Or suppose, with Dr McDougallj, that, being interested in animal 
behaviour, my glance falls upon a cat seated on the back of a pony. 
I may not have been thinking of animal psychology for a long time, 
and my interest-system may be quite inactive, yet, ‘ out of all the 
details of the scene presented to my vision, my mind seizes upon 
these two objects and their relation.’ Had the cat 'been seated on 
the ground at some little distance from the pony, I should have 
noticed both animals only in the most fleeting fashion, if at all.’ It is 
only because, in their attitude of friendliness, ‘they meanj for me 
far more than is actually presented to the eye, that the situation 
appeals to an interest and draws my attention. ’§ Or again, to go 
back to the 'monster of iniquity’ described above ||, my sentiments 
of hatred may be quite inactive, I may not have seen or thought of 
him for some little time, and yet ‘if I pass by a crowd of which he is 
a member, my eye singles him out ’ ; ' if 1 overhear his name mentioned 
by others in conversation, I am all agog to hear what is said.’ ^ 

We have already * • noticed the bearing on the teacher’s art of the 
proposition that connexion with an active interest-system increases 
the likelihood that any neurogram (directly excited by the teacher) 
will drain the impulse and so bring the corresponding thought-activity 
into the focus of consciousness. The more general proposition stated 
in the corollary to our third law, and illustrated by the foregoing 
examples, has pedagogic consequences of even greater importance. 

That corollary tells us that, in involuntary thinking, with which 
alone we are as yet concerned, we are more likely to think of objects 
whose ncurograms are connected with interest-systems than of other 
objects whose neurograms have no such connexions. And we arc 
most likely to think of objects whose neurograms are connected with 
interest-systems that arc roost extensive and richest in affective- 

• Tl Hart, Inc. cit. p. (>i. Jung's e.xperimont, cited by Dr Hart (loc. cit. p. 70), 
further illustrates the influence of inactive interest-systems, for it shews how the 
connexion of a thought-activity (in tins case a word pronounced by the experi- 
menter) with an iiiterest-s)’stem may divert the attention of persons experimented 
on from the business in hand — that of replying with a ‘reaction-word ' — and so 
delay the response. 

■f Psychology, pp. 99, loi. 

j I.e. have associations or, in other words, are connected with an interest. 
See above, p. 45. 

§ Loc. cit. p. loi. II See pp. 60. 61. 

^ W. McDougall, Psychology, p. 116. •• Above, p. 85. 
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conative elements: a wide emotional interest attracts thought- 
activities associated with it into the focus of consciousness. 

Now, an ‘inactive’ interest-system becomes active in the process 
of causing a connected neurogram to drain the impulse. It follows, 
as is indeed obvious to introspection, that wide and deep interest- 
systems are peculiarly liable to be rendered active. So long as the 
activity of an interest-system continues, other objects whose neuro- 
grams are connected with the system are especially likely to receive 
attention. As their neurograms from time to time drain the impulse, 
not only do these neurograms become connected with the system (the 
connecting synapses having their resistances permanently lowered in 
some degree by the transfer of excitement across them during draining) ; 
but the neurograms of other thought-activities, in the field of con- 
sciousness at the moment of draining, become connected with the 
interest-system as all are drained together. Thus an interest-system 
tends to grow. And the tendency is the greater, the wider and deeper 
(more intense) the system already is. 

The instinct of curiosity, with the emotion of wonder that forms 
its affective part, influences the growth of interest-systems. It would 
seem that the appropriate stimulus of this instinctive process is the 
unlooked-for occurrence together of familiar objects habitually 
noticed but not previously associated*. So soon then as a neurogram 
A (especially if it be the neurogram of some simple and familiar object) 
drains excitement from one or more other neurograms /i, C, ... 
(especially if they be neurograms of simple and familiar objects) and 
so becomes connected with them for the first time, a ' circular nervous 
process’ is set going whereby the excitement of the brain is increased. 
Thus the connexions between A and B, C, ... arc deepened (rendered 
more intense) and the interest-system A-B-C-... becomes more 
permanent. Moreover, the activity of A, as well as of B, C, ..., is 
increased; so that not only do ;a, -U, (ff, ... tend to remain in the 
field of consciousness for some time, but other low resistance paths 
tend to form between A and the interest -system B-C-D- ... as the 
excitement gradually diffuses throughout that system. This tendency 
to form other connexions between A and the interest-system with 
which it has, perhaps fortuitously, become connected is the conative 
element of the instinctive process. 

* Cl. W. MrDoiigall: 'The native excitant of the instinct would seem to be 
any object similar to, yet perceptibly different from, familiar objects habitually 
noticed ’ [Social Psychology, p, 57); and Poincard. 'Elegance' (which, as Poincar6 
explains, causes emotion, doubtless the emotion of wonder) 'may result from the 
feeling of surprise caused by the unlooked-for occurrence together of objects not 
habitually associated.' {Loc. cii. p. 31.) 
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For example children who are familiar both with yellowness and 
with stockings, but in whose minds these two things have not pre- 
viously been associated, are surprised — wonder — when they see a boy 
dressed in the uniform of Christ’s Hospital. Their curiosity is awakened. 
Its conative element makes the children want an explanation of the 
yellow stockings; that is, they want to know the meaning of the 
yellow stockings; or, in other words, each of them wants to form 
further neurograms connected both with his yellowness-neiirogram 
and with his stockings-neurogram, and so connecting these two 
neurograms with each other. If an adult is present, the conative 
tendency may cause the children to say: ‘ Why does that boy wear 
yellow stockings? ’ But if not, and if the children have not been well 
brought up, their curiosity may find a less innocent outlet. 

Take a more serious illustration. Suppose the anecdote about 
Newton and the apple to be true. After much reflexion, and ultimately 
with considerable excitement, Newton has formulated the second law 
of motion: that force vanes as the mass-acceleration it produces. 
His ‘force’ interest-system {including an ‘acceleration’ neurogram) 
being wide and deep and, we will suppose, active, he goes into the 
orchard and sees an apple fall with uniform acceleration. ‘Accelera- 
tion’ connects its fall with the 'force' interest. Its fall, rather than 
any other object in his field of vision, tends therefore’* to attract his 
notice; and the ‘fall’ neurogram is for the first time connected with 
the ‘force’ iiitercsl-sysleni. In the unlooked-for occurrence together 
of the (to Newton) famdiar conceptions of ‘falling’ and ’force,’ there 
is the approj.riate stimulus to awaken curiosity. He Icels the emotion 
of wonder I . The conativc element in his curiositv makes him seek 
for an explanation of the connexion between force and falling; he 
wants the meaning of the connexion ; he wants, that is, other associa- 
tions. And he finds what be wants in the conception of a general law 
of gravitation. His ‘force’ interest-system is for ever the wider for 
this experience. Wheiuwer in future he thinks of falling, he tends to 
think of forci — the force of gravity — and to feel wonder. 

And, in general, the cooperation of curiosity-wonder in the develop- 
ment of wide interest-systems must increase their depth (intensity) 
as well as their width; for, if we have correctly interpreted the part 
played by this instinct, it must continually introduce affective- 
conative elements into every growing interest-system. 

* In accordance with the corollarj' to our third law. 

t Among the visceral arcs included in the attective-conative neurograni are 
probably arcs the excitement of which causes the erection of the hairs of one's 
body: the phenomenon known as goose flesh. 
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The function of curiosity would thus seem to be to intensify the 
excitement of a neurogram with which a growing interest-system has 
just made connexion; and so, if possible, to multiply the connexions 
between the newly incorporated neurogram and the old interest- 
system. Apart from some such effect, the excitement would tend to 
flow at once away from the newly incorporated neurogram into the 
centre of the old interest-system; the fall of the apple would have 
made Newton think again of force and he would quickly have for- 
gotten, if indeed he had ever noticed, that the apple's fall had anything 
to do with the return of his attention to a favourite topic. For, if we 
conceive the neurograms of which an interest-S3'stem is composed as 
being on the average more intimately interconnected towards the 
centre of the system than towards the peripher)' (and we can hardly 
conceive them otherwise), the argument on pp. 86 to 88 shews that 
excitement tends continually to spread in the direction of increasing 
multiplicity of interconnexions. From any ncurogram on the 
periphery of an interest-sj'stem, the excitement tends to flow towards 
the heart of that system. This conclusion has, as we shall see later*, 
an important bearing on the problem of training character. 


See below. Chapter i6. 
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WILL AND GENERAL ABILITY 
§ r. Psycho-physical Interaction. 

The preceding discussion of our third law of thought and its conse- 
quences has been concerned with involuntary* thinking. Is this the 
only kind of thinking? Many psychologists and physiologists believe 
that ‘if we could completely describe the structure of the nervous 
system of any man or animal, and had a complete knowledge of the 
laws of the physical and chemical processes that occur in it, we should 
be able to account completely for all the conduct of that individual.’ f 
Are they right? Or were wc right in adopting J the ' common-sense ’ 
view that human souls exist and influence human behaviour? 

The former opinion is held in several forms. Some of its supporters 
follow Huxley in supposing that our thought-activities — whether 
perceptions, images, feelings or volitions — as such, have no influence 
upon our conduct; that they arc mere ‘epiphenomena,’ caused by, 
but not reacting upon, neural activities in the brain. Others say that 
the psychoses and the neuroses form two series that run parallel to 
one another but never meet or interact. And others again hold that 
the physical and the psychical are two inodes in which one series of 
real events appears to us, and that therefore the two series of appear- 
ances run parallel to one another. Hence this view, in its second and 
third forms, is known as the ‘hj'pothesis of psycho-physical parallel- 
ism. ’§ 

The alternative to epiphenomenalism, as well as to psycho- 
physical parallelism, is the hypothesis of psycho-physical interaction. 
According to this view, soul and body, or psychical and physical 
processes, act and react upon one another so that psychical processes 
play a jiart in determining conduct. .'\nd this ^■ie\v is not merely the 
common-sense view, as we have called it: it is not confined to the 
man in the street or to old-fashioned philosophers, but is shared by 

• See above, p. 65. 

f McDougall iPhystolofitcal Psvehoh^y, p. 7) thus formulates a view which 
he characterises as questionable and paradoxical. The following paragraph, 
concerning the hypothesis of psycho-physical interaction and its alteniatives, 
closely follows McDougall's account. 

I See above, p. 9. 


§ See footnote t on p. 65. 
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some of those who, in recent years, have done most to advance 
psychological science. 

Thus Dr McDougall * has argued that the hypothesis of interaction 
is, a priori, more reasonable than that of parallelism or epiphenomenal- 
ism. William James also has declared his belief in psycho-physical 
interaction, but rather for ethical -f than for logical or psychological 
reasons. Dr Bernard Hart and Professor Spearman are on the same 
sidej. Dr Morton Prince agrees that volition can govern conduct §. 
Mr A. F. Shand must also be reckoned an intcractionist, for, although 
he regards every interest-system as possessing one or more ‘ wills ’ of 
its own II. yet he recognises the difficulty of asserting that there is no 
will but that which belongs to some emotion or sentiment; and he 
speaks of choosing between the wills of conflicting sentiments by a 
will which belongs to neither system If. He adds; 

Now supposing that such volitions occur in fact, even if rarely, from 
what do they proceed?... our personality docs not seem to be the sum of 
the dispositions [systems] of our emotions and sentiments. These are our 
many selves; but there is also our one sell. This enigmatical self which 
reflects on their systems, estimates them, and, however loath to do it, 
sometimes chooses between their ends, .seems to be the central fact of our 
personaUty. 

If this be the fact, it is not the kind of fact which we can take into 
account. The science of character will be the .science of our sentiments and 
emotions [or, more generally, of our interest-systems; — of these many 
selves, not of this one self. 

But it is ju.st this 'central fact of our personality’ that wc are here 
concerned with. 

It is true that lists of very distinguished names might also be cited 
in support of parallelism or epiphenomcnalism. Wc are not here 

• Physiological Psychology, p. ii. The argument concludr's; 'We are then 
logically compelled to believe that neural processes and psychical processes arc 
causally related according to ascertainable laws.' 

t Loc, cit. V"oi. I. p. 454. 

I ‘ Many of us,' they write, 'are looking forward to the day when psychological 
text-books will become less exclusively prc-occiipied with sen‘^ations and 
epistemology, but turn rather to appreciating the mind or "soul" as the agent 
in conduct.' (Bernard Hart and C. Spearman, B J. P. Vol. v (1012-13), p. 77.) 
They add, in a footnote: ‘Significant of the coming change are such definitions 
of psychology as that of McDougall (Ph. Ps, p i); also such books as Le Leggi 
del Lavoro Mentale by Guido della Valle, or the works of C. Henry (Paris).’ 

§ hoc. at. p. 458. 

II ‘Strength or weakness of will, other things being equal, varies with the 
strength or weakness of the emotion [i.e. in Mr Shand’s terminology, a particular 
kind of interest of which several may be contained in one sentiment] or sentiment 
to which it belongs; and hence it is that we find the same man strong in some 
directions and weak in others,' {hoc. cU. p. 65.) 

^ Loc. cit. p. 66. 
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concerned to strike a balance between divergent opinions. We do 
well, however, to note that neither the interactionists nor those who 
hold a contrary view are able to give conclusive evidence in support 
of their opinions. ‘The result is two conceptions of possibility’ — that 
interaction does, and that interaction does not, take place — ‘face to 
face, with no facts definitely enough known to stand as arbiter between 
them,’"' Any decision between the opposing theories must therefore 
be provisional : but some decision, however tentative, is necessary for 
our purpose, nor can it be further postponed. Following William 
James, we turn to ethical considerations to incline the balance so as 
to enable us to decide. 

It may be that voluntary and involuntary thinking are essentially 
the same; that we cannot, if we will, direct or even influence the 
stream of our thought; that our feeling of effort, when (as it seems to 
us) we overcome our tendency! to think of something interesting, 
and, instead, concentrate our attention upon some unpleasant duty, 
is not more than a passing index of a conflict of interests!. On the 
other hand, ' the whole feeling of reality, the whole sting and e.xcite- 
ment of our voluntary life, depends on our sense that in it things are 
really being decided from one moment to another, and that it is not 
the dull rattling off of a chain that was forged innumerable ages ago. 
This appearance, which makes life and history tingle with such a 
tragic zest, may not he an illusion. ’§ 

If the former theory — that the psychic side of human nature is 
not free to influence the stream of thought and to direct the accom- 
panying neuial activity so as to produce desired movements— be 
correct, then we need make (or, rather, pretend to make) no further 
effort, whether to formulate laws of thought or to accomplish any 
other thing: all will happen as is foreordained. And, if we were to 
make the mistake of assuming that the psychic side of human nature — 
our souls and their agents, our wills — were free, no harm would be 
done by our (imaginary) decision to accept the wrong theory; for our 
mistake (like everything else) would be inevitable. But if the second 
theory is right, if psycho-physical interaction is a reality and human 
souls are really free to influence neural activities by the exerrise of 
will and so to modify behaviour, the consequences of assuming and 
acting upon the opposite theory would be terrible in the extreme. 
Being born to freedom, we should live as slaves. There is therefore 
everything to lose, and nothing to gain, by deciding against the 

Cf. W. James, loc cit. Vol. i, p. 454, f Corollary to third law : see above, p. 89. 

J Cf. W. James, loc. cit. Vol. i, p. 451. § W. James, toe. ctl. Vol. i, p. 453. 
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hypothesis of interaction, unless and until we are forced to do so by 
the facts. We shall therefore make the assumption that psycho- 
physical interaction * does take place, that our wills are free to inter- 
vene in the routine of involuntary thinking and to influence the 
direction of the stream of thought; and we shall shortly formulate 
this assumption in our fourth law of thought. 

§ 2 . W ill-power , the single general factor in human qualities. 

The word ‘will’ is used in common speech with at least two 
different meanings. In the first place, we speak ol the effort of wilt 
by which a man overcomes a temptation or forces up the index of 
a dynamometer. And, secondly, we speak of the strength of will 
exhibited by one who, wearing down all opposition, keeps on and on 
until he has achieved his purpose. But the (juesfion how far I am 
able, by the exercise of my will, to give immediate effect to my present 
purpose, is quite different from the question whether my motives are 
so piersistent that, without changing my mind, 1 shall go on making 
one effort of will after another until 1 have attained my more remote 
object. We shall distinguish between the two senses in which the 
word ‘ will ’ is commonly employed by using the word ' Will ’ — written 
with a capital 'W’— only with the former moaning. Will at short 
range, as exercised in making a sudden voluntary effort. But will in 
the second sense, will at long range, we shall speak of, not as will, 
but as purpose. Failure to distinguish Will (will at short range) from 
purpose (will at long range) is responsible for the .statement of Binct 
and Simon that experimental tests almost completely eliminate 
individual differences in volition (i.e. purpose) |. But, :is we shall see 
reason to believe, the same mental tests may prove an effective means 
of measuring differences in WillJ. 

* The manner of the interaction is discussed below. But it inav help the 
leader if, without prejudice and subjeettothe more careful statements that follow, 
we note here that the assumed interaction of soul and bo<ly consists m the soul 
bemjf acted upon by ever>' neural activity that affects conscious,ncb.s (and possibly 
by some neural activities that remain unconscious), while the soul acts upon the 
body and inllucnces conduct only by 'willing/ a process that involves the con- 
centration of excitement in a limited system of neural arcs It is because, on this 
view, the soul acts upon the body and produces the results that we observe in 
conduct only by 'willing/ and not becau.se the V\'iJl js llie only attribute of the 
soul, that wc siiall in the sequel Iiav e so much less to say about the soul than about 
the Will, But see footnote * on p. loo, below. 

t ‘ Le D6veloppement de ITntelligence,' A nnCt Psycholoffiqne, i.y ann6e (1900), 
P- 77. 

X It is also responsible for Dr Edward Webb using the words ‘ volition or will ’ 
('Character and Intelligence,’ Monograph Supplement to the li. J. P., Cambridge, 
1915, p. 60) where wc should have preferred to substitute the word ‘purpose': 
see below, p. 160. 
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We are going to assume that men are free to influence, and even 
to control, their conduct by the exercise of Will; but we want, if 
possible, to express this assumption in more precise language. We 
want, in fact, not meicly to say that psychic activity interacts with, 
and may determine, neural activity, but to arrive at as precise a 
conception as possible of the manner in which this interaction takes 
place. 

One possible way suggests itself at once. If, by the exercise of Will, 
it were possible to increase the excitement of a nervous arc of the 
higher level, then, according to our third law*, that arc would tend 
to drain the impulses from all other active arcs; and this draining of 
the impulses would, by our first lawf, deiermine the thought-activity 
next to enter the focus of consciousness. Now, among those who 
accept the interaction hypothesis, there is coming to be a general 
consensus of opinion that this is how Will does act: it reinforces 
excitement in some particular active neurogram, with the result that 
impulses traversing other active arcs arc drained through that 
neurogram, and attention is accordingly concentrated on the thought- 
activity to which the neurogram in question corresponds. The following 
quotations from William James and Dr McDougall illustrate their 
opinion that the function of Will is to concentrate attention, or (what 
amounts to the same thing J) to reinforce excitement in some particular 
system of higher level ares, and so to facilitate the drainage, through 
that system, of impulses from all other active arcs. 

William James describes the essential volitional act either as 
‘attending’ oi as 'reinforcing.' He writes: 

The lacully of voluntarily bringing back a wandering attention, over 
and over again, is the very root ot judgment, character, and will. No one 
IS compos SKI if he have it not .Vii education which would improve this 

faculty would be the education piir excellence^ .Attention with effort is 

all that any case of volition implies. I he essential achievement of the will, in 
short, when it is most 'voluntary is tu attlxd to a ilif/iiull of/csf and hold 
it fast before the mind. The so-doing is the /i(dj|....To sum it all up in a word, 
the terminus of the psycholufticul process in ooiition. the point tu winch the will is 
directly applied, is aliouys nn idea. There are at all times s,ime ideasfiom which 
we .shy away like frightened horses the moment we get a ghrnjxse of their 
forbidding profile upon the thre.shold of our thought 1 heuu/y resistunci whun 
our will can pos^ ibly eapei le/ice i s the resistance which such an idea offers to bciny 
attended to at all. To attend to it is the volitional act. and tlie only inward 
volitional act winch wc ever perform^ ...The soul pre.sents nothing herself, 

• See above, p. 79. -f See above, p. 06. 

+ In view of our third law oi thought. See also footnote f on p. 100, below. 

§ Loc. cil. Vol. I. p. 42 (. , cl. Vul. II, {). 5O1. ’ 

ll Loo. on. Vol. n, p. 507. 
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nothing; is at the mercy of the material forces for ail posstbihiies; 
but amongst these possibilities she selects, and by reinforcing one and 
checking others, she figures not as an 'epiphenomenon/ but as something 
from which the play gets moral support*. 

Dr McDougall also speaks of an act of Will both as a * concentrating 
of attention' and as a ‘reinforcement' 

It would seem, in fact, that the Will concentrates along one system of 
channels the free nervous energy of all the brain at the moment . .Voluntary 
attention to any object... is a reinforcement of the idea or percept, in virtue 
of which it IS held more vividly and continuously m the focus of conscious- 
ness to the exclusion of other percepts and ideas^ and this, too, seems to 
imply a concentration of nervous energy in the neural systems whose 
excitement underlies the percept or idea ...An effort of Will seems then to 
be alwaj^ the voluntary concentration of attention upon some object, the 
remforcement of percept or idea, and its essential physiological result seems 
to be a higher degreeof that concentration of the free energy of the brain along 
one system of paths which, as we have seen, is the physiological condition 
of all attention t ...The concentration of nervous energ\ that results from 

• Loc cit. Vol II. p 584. We notice the use of the word ' reiy^forcing ' 

Our quotation, here and again on p 149 of this passage from William James, 
must not be regarded as indicating that we accept Wiiham James' view of the 
soul as creating nothing and obtaining everything from nutcnal sources. We 
have (see above, p 95) on the contrary spoken of psychical and physical pro- 
cesses as acting and reacting upon one another In our Me\\ thf* lirsl cause may 
as well be psychical as physical In other words, the soul mav have a structure 
of its own that is no more dependent on the nt urography than the neurography 
IS upon the soul IBut the action and reactKiii of soul and ntuiography upon each 
other tend to make them correspond each to each, and this correspondence is our 
justification for saymg (on p 291 below) that a mans character is determined 
when hib neurography and [the strength ol] his Will arc deti rminaldy known 

j bee below, page 1x7. Dr McDougall has recently pointed out that an 
effort of Will may so increase the concentration ol excitement in (me system of 
paths as to lower the lesistance of — or canalise ■ — tliat system in a very marked 
degree, an effect which has so often been overlooked Ihus he writes ‘ the 
laboratorv studies of the Wurzburg school or type have made it clear that in 
a great number of experimental investigations especially the numerous elaborate 
expenments on memory and association, a factor of principal importance has 
commonlv' been altogether overlooked namely the influence of the intention of 
the subject, of the setting of the will or as the Germans say, the influence of the 
Aufsabe (i e of the task prescnlied and voluntarily accepted by the subject), 
the determining tendcnc), the attitude of consciousness in short of conation 
They have made it clear that, m the past experimenters in this held (accepting 
more or less explicitly the atomistic psychology and the atomistic physiology of 
the nervous system) hav'e attributed to links of simple association alone, effects 
m the way of reproduction which are due to two broadly distmgULshable factors, 
namely, associative links on the one hand and the will of the subject on the 
other and it appears clearly enough that in many such cases of co-operation of 
the two factors the latter, conation, is of altogether preponderant importance 

' I may illustrate the point very simply from expenments of my own. It is 
possible to read repeatedly a list of say twelve nonsense syllables in an attitude 
of indifference one as nearly as possible passive, and 150 repetitions of such 
reading may fad to form such associatioiis as will render possible the free repro- 
duction of the senes, yet, if the will be bent upon the task of learning the row, it 
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volition IS unlike the behaviour of all known kinds of physical energy, the 
universal law of which is diffusion from the place of higher potential to 
places of lower potential In vohtion we seem to concentrate nervous 
energy from places of low potential into the place of highest potential, 
and perhaps we shall have to recognise in this concentration of nervous 
energy a unique effect of psychical activity’ 

Dr Morton Prince also speaks of the Will as operating by rein- 
forcing the excitement of some particular neurogram After pointing 
out the influence of a sentiment upon a sequence of involuntary 
thought-activities. Dr Prince adds ‘ vohtion itsell can control, 
reinforce, and determine the particular sentiment and thus govern 
conduct 't 

If the soul has this power — which we agree to call Will — of 
reinforcing excitement and so concentrating attention it should be 
capable of affecting the stream of consciousness at any moment Will 
should thcrefo’'e be a general factor charactcnstic§ of the individual 
and apt to make itself felt in all intellectual processes || But is there 
any evidence of the existence of such a general factor’ 

The existence of many gene al factors — or rather group factors f — 
called faculties, was formerly, and, as it now appears, fallaciously 
admitted The fallacy consists in supposing that 'whatever is true of 
any one performance is necessarily also true of all other performances 

can be committed to memory by as few as lo or 12 readings {American Journal 
of InsanUv,\Q\ lxix {1913) p 869) See also a paper on Some Experiments on 
Learning and Retention by Mav Smith and W McDougall [B J P Vol x 
(March 1920) p 199) 

• W McDouj. ill Physiological Psychologv pp 165 166 167. 
t Loc cit p 458 

J Cf ' r P B Ballard ‘Looked at purely from the psychological side, will 
IS hardly distinguishable from attention * [Handwerh as an Educational Medium 
Second Edition (igi*;) p 64 ) 

§ Cf W James on Will 'Of course we measure ourselves by many standards 
Our strength and our intelligence, our ■wealth and even our good luck are things 
which warm our heart and make us feel ourselves a match for life But deeper 
than all such things and able to suffice unto itself without them is the sense of 
the amount of effort [Will] which we can put forth Those are after all but effects, 
products and reflections of the outer world within But the effort seems to belong 
to an altogether different realm as if it were the substantive thing «hich we are, 
and those vere but externals which we carry If the searching of our heart 
and reins be the purpose of this human drama then what is sought seems to 
be what effort we can make He who can make none is but a shadow, he who 
can make much is a hero (Loc cii Vol 11 p 578 ) 

li Development of will power in connexion with any activity is accompanied 
by a development of will power as a whole ' (Scripture, PsycA Rev Vol vi, p 165 
quoted by C Spearman Am J P Vol xv p 216 ) 

^1 Group factors * of a senes of mental qualities (or other correlated variables) 
are independent of each other and each of them is independent of all except the 
members of a certain group of the mental qualities (or other vanables) in question 
See Appendix B § i, footnote • on p 476 below For the definition of a 'single 
general factor ’ see below. Appendix B, § 3 footnote § on p 477 
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usually bearing the same name, such as "apprehension," “discrimina- 
tion,” "judgment,” etc.; it was the old theory — so easy to scotch, 
but hard to kill — of "faculties.” This fallacy, though long banished 
from open daylight, still strangely persists in dark corners; it even 
secretly governs the thoughts of many who believe llicinsclvcs to be 
strongly opposing it.... '* 

For exajnple, it was once usual to speak of a ‘ faculty of observa- 
tion’; and it was implied that an increasing capacity for observing 
any one class of objects — say, millinery — must be due to the develop- 
ment of this faculty, and that therefore a capacity for observing any 
other class of objects — buildings, let us suppose - -must necessarily be 
improved at the same time. No evidence has, however, been forth- 
coming to shew that whoever can bring back from a walk along Bond 
Street the most accurate description of the hats in the shop-window's 
will, on the average, also bring back the best account of the archi- 
tecture of that street. On the contrary, the milliner, just because she 
gives her attention to the hats, is precluded from observing the 
buildings; while the architect, whose attention is attracted to the 
buildings, fails to notice the hats. In short, training persons to 
observe hats does not result in their observing buildings. Power of 
observing is not ‘transferred’ from one class of objects to another. 
‘To involve transfer,’ .says Dr Sleight, ‘the common elements must 
be severable from the complex in which they occur.’ | There is no 
general faculty of observation that may be developed by practice on 
one kind of material and be afterwards employed on (juite another. 
And so with other supposed faculties. 'The balance of exfjcrt opinion 
is now so solidly against the general dogma of formal [faculty] 
training that as an educational force it must be regarded as mori- 
bund.’ J 

While, however, the old classification of faculties is falling into 
disrepute, evidence of the existence of one general factor, common to 
all intellectual processes, is being accumulated. 

In an article on 'General Intelligence,’ published in the Afncrican 
Journal of Psychology for 1904, Professor Spearman argued that 'all 
branches of intellectual activity have in common one fundamental function 
(or group of functions)'^; and even that this fundamental function 
enters into sensory discrimination no less than into the more com- 
plicated intellectual activities of practical life. 

• B. Hart and C. Spearman. B. J. P. Vol, v (igi t). p, 64. 

t B. J . P. Vol. IV (iQii-12), p. 455. 

+ J. Adams, toe. ctt. p, 222 (quoted on p. 18 above). 

^ Am. J P. Vol. XV (1904). p. 284- 
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This conclusion has been challenged* * * § . While, however, an 
‘absolute identification of General Intelligence and General Sensory 
Discrimination (if it has ever been suggested by any but its opponents) 
cannot be maintained.’f the presence of some one quality — general 
ability, or whatever it be called — as a general factor in all intellectual 
activity and as the dominant partner in higher intellectual processes 
is becoming as widely recognised among experimental psychologists 
as it has always been among those who direct industry, commerce, 
or other departments of national life J;. Indeed, aswe are about to see§, 
the measure of each of any set of sufficiently dissimilar mental 
qualities tends to be compounded, according to the vector law||, of 
a single general factor common to all the qualities and of a specific 
factor (independent both of the general factor and of the other 
specific factors) belonging to that one quality alone. 

Professor Spearman If, Dr Bernard Hart** * * §§ , Mr Cyril Burtft, 
Dr WebbJJ and others have collected a very great number of facts of 
which an immediate and complete explanation is furnished by suppos- 
ing that ‘all performances depend in a certain degree upon one and 
the same general factor, provisionally termed “General .\bility ”§§.’ 
No other hypothesis has yet been suggested that so successfully and 
.so simply sums up all the known facts as does the hypothesis of a single 

* Notably by Dr William Brown, Mental Measurement, p. 89. 

f C. Burt, B. J. P. Vol III (1909-10), p. 1O5. He adds; ‘Dr Spearman has 
■written to me: “This conclusion of mine was badly -worded. 1 did not mean (as 
others have naturally taken it) that general intelligence was based on sensory 
discrimination' if anything, vice versa. 1 take both the sensory' discrimination 
and the mannestations leading a teacher to impute general intelligence to be 
based r 1 some deeper fundamental cause, as sketched in the Zeitschrift fur 
Psycholof’ie, Vol. xli, p. no, para. 5.“' 

J For example, Mr W. L. Hichens. Chairman of Messrs Cammell, Laird and 
Co. Ltd., addressing the Incorporated Association of Head Masters on 9th January, 
iqiy, said that ‘the University men he had engaged had all turned out successful 
up to date. He went to Oxford and had a look round. He did not look out for 
the fellow who had got a First in (treats or History, but for the fellow who might 
have got a First — if he had worked,' i.e. for the man with ability. (Quoted from 
Cassier's Magazine, Vol. 51, No. b, 1917, p, 87.) 

Cf. also Dr William Temple: ' It scarcely matters what subject is taught: the 
vital matter is that the child should learn “attention” in general.' {The Nature 
of Persayiality. p. 28, quoted on p. 137 below.) 

§ See below’, pp. tio et seq. 

11 Ihe law that tells us how far off, and in what direction, lies a not-too- 
distant ship when we know how far it is north (or south) of us and how far it is 
east (or west) of us. The law is mathematically- expressed in equation (^) in § ^ of 
Appendix B, below. 

Loc- cil. and B. J. p. Vol, v (1912— 13). pp. 51-79. 

** B. J. P. Vol. V, pp. 51-79. -ff B. J. P. Voi. irr (1909-10), pp. 

Loc. cil. Dr Webb's work contains a bibliography to which reference may 

be made for a summary of the literature of this subject. 

§§ Hart and Spearman, B. J . P. Vol. v (1012-13), p, 52, 
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general factor : namely, that a single general factor enters into all 
mental qualities, while group factors, if they are present at all, are, in 
the case of sufficiently dissimilar qualities, insignificant in comparison 
with the single general factor. 

The methods of mathematical treatment which Galton first 
proposed to apply to biological investigations have, in the hands of 
Professor Karl Pearson and his collaborators, established a number 
of relations between physical characters of human beings. For 
example, Professor Pearson has shewn that the sons or daughters of 
a very large number of fathers (or mothers), all of whom exceed the 
average height of men (or women) by, say, six inches, will on the 
average exceed the average height by approximately one-half of that 
amount, namely three inches. The mathematical methods developed 
by Professor Pearson and those who have assisted him in laying the 
foundations of the science of biometry, have of late been applied to 
the investigation of relations between mental characters. Such a 
relation is measured* by means of the Bra vais- Pearson coefficient of 
correlation, usually denoted by the letter r. When two variables 
increase or decrease in proportion, the correlation between them is 
said to be complete, and r = i. When, however, there is merely a 
tendency for increase in one variable to be accompanied by increase 
in the other, then r becomes a fraction, w'hich is smaller in preportion 
as the tendency becomes slighter. For example, in the rase cited above 
of the correlation between the height of children and one of their 
parents, r = J nearly. When two variables are quite independent, 
r = 0. When ability in one performance goes with inability in another, 
r becomes negative up to the limit of — ij. 

Professor Spearman, in his original paper to which reference has 
already J been made, shewed that the correlations between the per- 
formances of a large number of persons in a set of sufficiently dissimilar 
mental tests tended, in the various cases which he examined, to be 
in a certain relation to one another. And he shewed that this relation 
— W'hich he described as ‘forming a hierarchy’ — would be accounted 
for by supposing that the correlations in question were wholly due to 

* If * and y are corresponding values of two variables whose Bravai.s-Pearson 
coefficient of correlation is r, and if x is measured from the mean of the v's and 

V from the mean of the y’s, then r is defined bv the equation r= ~~ — - - 

where, as usual, 2 denotes a summation 

f Cf. Hart and Spearman. Inc. cit. p. 53. For further particulars of the 
mathematical theory ot correlation, see Inlroduclmu to the Theory of Statuettes 
(1911), by G. Udny Yule; or the chapters on correlation in Professor T. P. Nunn’s 
The Teaching of Algebra and its companion work. A simple geometrical conception 
of correlation Ls explained below (p. 484) in Appendix B, § 9. J See above, p. 103. 
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the presence of a single general factor in each of the qualities tested*. 
But so far the existence of such a single general factor had not been 
proved. 

In 1909 Mr Cyril Burt described experiments on two groups of 
Oxford schoolboys undertaken ‘with a view to testing in practice 
the mathematical methods of Professor Spearman ’t Mr Burt 
calculated the correlations between the performances of his subjects 
in twelve different tests, which he classified as sensory, liiotor, sensory- 
motor, and association tests, together with one (the twelfth) test of 
voluntary attention J. Mr Burt’s results were consistent with the 
view that all the correlations were due to the operation of one, and 
only one, general factor The following tables, one for each group of 
boys, shew the observed correlations between the performances of 
the boys in that group when tested expenmen tally m each of the 
twelve different ways. The thirteenth test (Imputed Intelligence) 
shews the correlations between the boys’ performances in the twelve 


* See Appendix B, § i 
t Loc at p 94 

J Mr Burt's tests were divided into five groups as follows 


I 


II 


Lists of Tests 
Sensory lestv 

(i) Discrimination of two points 
upon the skin 

<2) Discnmination of lifted 
weights 

(3) Discnmination of pitch 

(4) Companson of length of 

hi es by eye 


Nature of process tested 


Perceptual discnmination 


Mo 'or Tests 


( 1 ) Tapping 

(6) Card-dealing 

111 Senson-Motor Tests 


\ 

J 


Simple reactions 


(7) Card-sorting 

(8) Alphabet finding 

Association lests 

(9) Immediate retention of 

(a) Concrete words 
(&) Abstract words 
(c) Nonsense syllables 

(10) Mirror Test 


(11) Spot pattern Test 

V Test of Voluntary Attention 

(12) Dotting irregular dots 


Reactionscoraplicated bv discrimination 
Reactions complicated b\ recognition 


Immediate meniorv' 


Formation of associations during moti\ e 
activity (progressive process of ‘Tnal 
and Error ) 

Formation of associations during per- 
ceptual activity (progressive process 
of 'Apperception') 

Maximal effort of sustained attention 
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experiniental tests, and the degree of intelligence imputed to them 
by their Headmaster. The first group, to which Table I relates, 
consisted of thirty boys in the Oxford Central School ; and the second 
group, the corresponding correlations of whose performances in the 
several tests are shewn in Table II, consisted of thirteen boys belonging 
to the Oxford Preparatory School. All the boys of both groups were 
between the ages of 12 years 6 months and 13 years 6 months. The 
former school was a ‘superior Elementary School' and the latter a 
‘ high class Preparatory School.’ * Both were exclusively boys’ schools. 
'In Social Status, the boys of the Elementary School were of the 
lower middle class, sons of local tradesmen, paying a fee of gd. a week. 
The boys from the Preparatory .School were being prepared for 
scholarships at one or other of the great Public Schools, and were in 
nearly every case sons of men of eminence in the intellectual world, 
that is to say, of Fellows of the Royal Society, University Professors, 
College Tutors and Bishops.. ..Within the two schools, however, the 
social status of the boys was unusually uniform.’! 

Tabic I. Hierarchy of Coefficients (Amalgamated Series). 

A. Elementary School. 
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10 

08 

1 1 

09 

12 

1 1 

10 

^9 


Imputed 

Intelligence 

Obs. cooff. ()(} 61 ijs - 44 76 47 (17 40 2 <) i'^ 57 —13 

Theor. value yz Cx) 02 ■ — 69 5H 5^ 41 -*g 2^ 23 23 04 

Deviation 12 08 lo — 16 06 2f) 01 01 lo 34 17 

P.e. ofcocCf. oS 08 09 — 10 os 10 07 10 oh 12 08 12 

* Lac. cit. p. 102. ^ Loc. ctt. p. 100. J See below, Appendix B, §2, 

§ I.e probable error: see below. Appendix B, ^ i 
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Table I — continued. 


<U 



Dotting 

Apparatus 

Alphabet 

Sorting 

Imputed 

Intelligenci 

Dealing 

Dealing: 






Obs. coefl. 

69 

66 

72 

44 


Theor. value 

72 

6g 

61 

60 

— 

Deviation 

03 

02 

11 

16 

— 

J\e. of ror£f. 

06 

07 

06 

09 

— 

Spot Pattern: 






Obs. coefl. 

57 

.53 

61 

47 

65 

Theor. value 

6 t 

60 

54 

53 

53 

Deviation 

06 

06 

07 

08 

12 

P.e, of roeff. 

08 

09 

08 

10 

08 

Tapping; 






Obs. coeff. 

57 

5.3 

61 

47 

65 

Theor. value 

63 

Oo 

54 

53 

53 

Deviation 

06 

06 

07 

08 

12 

P.e. of coeff. 

08 

09 

08 

10 

08 

Mirror: 






Obs. coelT. 

.50 

29 

34 

<■'7 

40 

Theor. value 

44 

46 

42 

41 

4 * 

Deviation 

01 

17 

oS 

26 

01 

P.e. of coeff. 

00 

I r 

11 

17 

10 

Sound: 






Obs. coeft. 

.52 

52 

52 

40 

34 

Theor. value 

45 

43 

39 

39 

39 

Dcvliition 

07 

09 

13 

01 

t >5 

P.e. of coeff. 

0() 

00 

00 

10 

17 

Lines: 






Ob*". coefT. 

4 « 

16 

14 

29 

47 

Theor. value 

3.3 

32 

28 

28 

28 

Deviation 

15 

16 

14 

01 

19 

P.e. of coeft. 

oq 

12 

12 

08 

10 

Touch; 






Obs. coeff. 

38 

62 

22 

I 3 

23 

Theor. value 

28 

26 

24 

23 

23 

Deviation 

10 

3 b 

02 

10 

00 

P.e. oi coefl. 

11 

07 

12 

12 

12 

Memory; 






Obs. coeff. 

20 

31 

19 

57 

19 

Theor. viUue 

27 

25 

2^ 

2? 

2 \ 

Deviation 

(’7 

06 

04 

.34 

04 

P.e. of coefl. 

12 

10 

11 

10 

12 

Weight; 






Obs. coeff. 

10 

fi 7 

23 

-*3 

01 

Theor. value 


05 

04 

04 

04 

Deviation 

11 

02 

19 

J/ 

03 

P.e. of roeff. 

12 

12 

12 

12 

12 


Average deviation *= ♦100. 


e 

Ol 

a. 

tc 

.S 

a 

Ul 

0 

C 

$ 

.d 

u 

Ul 

0 

B 

2 

.2f 

c 

cx 


P 

c 



’S 

(X 

(fj 

<Q 

H 


0 

LO 

hJ 

H 



76 

47 

67 

40 

29 

13 

57 

-13 

58 

53 

41 

39 

28 

23 

23 

04 

07 

12 

01 

05 

19 

00 

04 

03 

10 

07 

11 

12 

10 

II 

12 

12 



41 

41 

47 

08 

26 

-05 

22 

— 

48 

3b 

34 

25 

20 

20 

04 

— 

07 

05 

13 

18 

06 

25 

18 

_ 

10 

10 

10 

12 

II 

12 

12 

41 



41 

47 

08 

26 

-05 

22 

48 

— 

3 b 

34 

25 

20 

20 

04 

07 

__ 

05 

L 3 

18 

06 

25 

18 

10 


10 

10 

12 

II 

12 

12 

45 

45 



34 

lb 

08 

05 

-05 

37 

3 t> 

— 

25 

19 

1.5 

15 

03 

04 

05 

— 

09 

03 

07 

10 

08 

10 

10 

— 

10 

12 

12 

12 

12 

47 

47 

34 

— 

-07 

— 01 

01 

-13 

35 

34 

25 

— 

17 

14 

14 

02 

12 

1.3 

09 

— 

24 

15 

13 

15 

10 

10 

12 

— 

12 

13 

12 

12 

25 

08 

16 

-07 

— 

26 

06 

19 

26 

26 

25 

17 

— 

10 

10 

02 

01 

17 

03 

24 

— 

16 

04 

17 

II 

12 

12 

12 

— 

1 1 

12 

12 

03 

26 

08 

— 01 

26 

— 

16 

29 

21 

20 

15 

14 

10 

— 

08 

01 

l8 

06 

07 

15 

16 

— 

08 

28 

12 

1 1 

12 

12 

11 

— 

12 

II 

26 

—05 


01 

06 

16 

— 

05 

2 T 

20 

1 s 

12 

10 

18 

— 

01 


25 

10 

X 3 

04 

08 

— 

04 

1 1 

12 

12 

12 

12 

12 

— 

12 

1 1 

22 

—05 

-X 3 

X 9 

29 

05 

— 

04 

('4 

«3 

03 

03 

01 

01 


07 

18 

08 

15 

17 

28 

04 

— 

12 

I I 

12 

12 

12 

n 

12 

— 


Average p.e. = 

'lOI. 
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Table II. Hierarchy of Coefficients {Amalgamated Senes). 





B. 

Preparatory School 









«) 











Dotting 

s 

SP « 

S s 

^ a 

a 

*0 u 
^ u 
p ^ 
a V 

(.< 

0 

g 

s 

a 

V 

A 

Ai 

tt) 

s 

a 

a 

5 

•c 

•a 

C/l 

V 


.£3 

0 

s 

S 

"a 

Apparatus 

o a 


S a 

ft 

s 

a 

(/I 

A 

0 

(J) 

0 

i/) 

s 

_] 


0 

H 

a> 

Q 

Obs coeff 

— 

84 

8+ 

71 

60 

62 

48 

73 

48 

25 

07 

03 

-03 

Theor value 

— 

85 

80 

76 

70 

6G 

66 

60 

48 

30 

14 

-07 

-13 

Deviation 

— 

01 

04 

05 

01 

04 

16 

13 

00 

14 

07 

10 

10 

P e of coeff 

— 

06 

06 

10 

12 

12 

16 

10 

16 

19 

20 

20 

20 

Alphabet 














Obs. coeff 

84 

— 

80 

48 

84 

67 

57 

76 

34 

22 

-14 

-~28 

45 

Theor value 

85 

— 

78 

74 

68 

64 

64 

58 

51 

37 

14 

-07 

— 12 

Deviation 

01 

— 

02 

26 

16 

03 

07 

18 

17 

15 

28 

21 

57 

P e of coeff 

06 

— 

07 

16 

06 

15 

14 

00 

18 

19 

20 

10 

16 

Imputed 

Intelligence 














Obs coeff 

84 

80 

— 

54 

78 

75 

43 

56 

37 

17 

19 

—06 

29 

Theor value 

80 

78 

— 

70 

64 

60 

60 

55 

44 

35 

13 

—06 

— 12 

Deviation 

04 

oa 

— 

16 

14 

^5 

17 

01 

07 

18 

32 

00 

41 

P e, of coeff 

06 

07 

— 

14 

08 

09 

16 

14 

17 

20 

19 

20 

18 

Mitrot 














Obs coeff 

7x 

48 

54 

— 

43 

38 

75 

34 

57 

54 

44 

31 

-44 

Tbeor value 

76 

74 

70 

— 

61 

58 

57 

52 

42 

34 

12 

— 06 

— II 

Deviation 

06 

26 

16 

— 

18 

20 

18 

18 

15 

20 

32 

37 

33 

P e of coeff 

10 

16 

X4 

_ 

16 

17 

09 

18 

14 

14 

16 

18 

16 

Memory 














Obs coeff 

69 

84 

78 

43 

— 

74 

54 

64 

17 

28 

-05 

-35 

‘->3 

Theor value 

70 

68 

64 

61 


53 

53 

48 

39 

31 

11 

— Ofi 

— 10 

Deviation 

01 

16 

14 

18 

— 

21 

01 

16 

22 

t>3 

16 

29 

13 

P e of coeff 

II 

16 

18 

16 

— 

09 

U 

II 

20 

X9 

20 

18 

20 

Spot Pattern 














Obs coeff 

62 

67 

75 

38 

74 

— 

38 

51 

25 

34 

07 

-44 

19 

Theor value 

66 

64 

60 

38 

53 

_ 

50 

45 

36 

29 

Z1 

-05 

— to 

Deviation 

04 

03 

15 

20 

21 

— 

12 

06 

11 

05 

04 

39 

29 

P e of coeff 

12 

15 

09 

17 

09 

— 

17 

15 

19 

18 

20 

16 

19 

Tapping 














Obs coeff 

48 

57 

43 

75 

54 

38 

— 

48 

28 

4+ 

34 

07 


Theor value 

66 

64 

60 

57 

53 

50 

— 

45 

36 

29 

11 

-05 

-09 

Deviation 

16 

07 

17 

18 

01 

12 

— 

03 

08 

15 

23 

12 

22 

P e of coeff 

16 

14 

16 

09 

14 

17 



z6 

19 

17 

18 

20 

19 

Sorting 











Obs coeff 

73 

76 

56 

34 

64 

51 

48 



38 

00 

— 22 

-14 

02 

Theor value 

60 

58 

55 

52 

48 

45 

45 

— 

33 

27 

lO 

—05 

— 09 

Deviation 

13 

18 

01 

18 

16 

06 

03 



05 

27 

32 

09 

11 

P e of coeff 

09 

oS 

14 

x8 

11 

15 

16 

— 

17 

20 

19 

16 

20 

Sound 













Obs coeff 

48 

34 

37 

57 

17 

25 

28 

38 



07 

14 

17 

— 17 

Theor value 

48 

51 

44 

42 

39 

36 

36 

33 



21 

08 

—04 

— 07 

Deviation 

00 

17 

07 

15 

22 

11 

08 

05 



14 

26 

21 

10 

P e of coeff 

16 

18 

17 

U 

20 

X9 

39 

17 

— 

20 

19 

20 

20 
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log 



Dotting 

Apparatus 

Alphabet 

Imputed 

Intelligeni 

Mirror 

Meraon 

(0 

CU 

0 

a. 

(/) 

Tapping 

Sorting 

Sound 

Lines 

Weight 

Touch 

Dealing 

Lines 














Obs coeff 

25 

22 

17 

54 

28 

34 

44 

00 

07 

— 

35 

19 

-13 

Theor value 

39 

37 

35 

34 

31 

29 

29 

27 

21 

— 

06 

- 03 

— 06 

Deviation 

14 

15 

18 

20 

03 

05 

15 

27 

14 

— 

29 

22 

07 

P e of coeff 

19 


20 

14 

19 

18 

17 

20 

20 

— 

18 

19 

20 

Weight 














Obs coed 

07 

-14 

— 10 

44 

-05 

07 

34 

—22 

34 

35 

— , 

38 

-35 

Theor value 

14 

14 

13 

12 

j 1 

II 

1 1 

10 

08 

oO 

— 

—or 

— 02 

Deviation 

07 

28 

32 

32 

if> 

04 

23 

32 

26 

29 

— 

39 

33 

P c of coeff 

20 

20 

19 

16 

20 

20 

18 

19 

19 

i 8 

— 

17 

18 

Touch 














Obs coeff 

oj 

-28 

— 06 

31 

-35 

-44 

07 

-14 

17 

19 

3 « 

— 

-48 


Theor value — 07 —07 — 06 —06 - 06 —05 —os —05 —04 — 03 — 01 01 


Deviation 

10 

21 

00 

37 

29 

39 

12 

09 

21 

32 

29 

— 

49 

P e of coeff 

20 

19 

20 

18 

18 

16 

20 

10 

20 

19 

17 

— 

15 

Dcalmg 

Obs coeff 

-03 

45 

29 

—44 

oi 

19 

- 

02 

-17 

-13 

-35 

-48 



Theor value 

-13 

— 12 

— 12 

— ll 

— 10 

— 10 

-00 

-09 

-07 

—06 

— 02 

— 01 

— 

Deviation 

10 

57 

41 

33 

13 

29 

22 

1 1 

1 ) 

07 

43 

39 

— 

P e of coeff 

20 

16 

18 

16 

20 

19 

ly 

20 

20 

20 

18 

15 

— • 


Average deviation -= 105 Average p e = 162 


Mr Burt's discussion of the question how far the tabulated 
ronelations satisfy the conditions for a hierarchy* is quoted below in 
Appendix B, ^ 2 His conclusion is that 'in this respect, the results 
of a widei application of the Test-methods conhrm and extend the 
obs( vations of Professor Spearman, who found in his own experi- 
ments “the range of the central function., so universal, and that of 
the specific functions so vanishingly minute ’’ 'f 

Mr Burt’s results thus confirm the earher work of Professor 
Spearman for they shew the same tendency of the correlations be- 
tween dissimilar mental tests to form a hierarchy J Mr Burt’s experi- 
ments were, therefore§, consistent with Professor Spearman’s theory 
that the correlations between performances in the several tests were 
mainly, if not entirely, due to the operation of a single general factor. 
But the existence of the single general factor, while consistent with 
the facts, and particularly with the new facts obtained by Mr Burt, 
was still not proved 

* See above, p 104 , and Appendix B, § i 
t Burt, loc cii p 164 

t Or, in other words, to satisfy equations (i) m § i of Appendix B 
§ See § 1 of Appendix B 
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It has, however, since been shewn* that, where the conditions for 
a hierarchy t are satisfied by the correlations between a set of mental 
tests, the measure of each of the qualities tested is compounded, 
according to the vector law J (which enables a short distance at sea, 
in whatever direction, to be corhpounded of so much north, or south, 
with so much east, or west), of a single general factor § common to 
all the qualities and of a specific factor (independent both of the 
single general factor and of the other specific factors) belonging to that 
quality alone, no group factors being present. 

It follows that, if the correlation between Mr Burt's tests had 
completely satisfied the conditions for a hierarchy, it would be 
possible to assert that a single general factor and specific factors, 
but no group factors ||, entered into each of the correlated qualities 
tested. Since, however, the condition.s for a hierarchy were not 
completely satisfied by the correlations between Mr Burt's tests, but 
were only satisfied within the limits of probable error involved, we can 
assert no more than that a general factor was dominant, and group 
factors, if present at all, were comparatively insignificant, in each of 
the tests in question. In other words, Mr Burt's investigation proves 
the tendency of the measures of dissimilar mental qualities to be 
functions of a single general factor and specific factors onl3', without 
group factors If. 

Two years after the publication of Mr Burt’s paper. Professor 
Spearman and Dr Hart proposed ** a new criterion for the existence 
of a (.single) general factor: namely that, in a correlation tabh' such 
as those tt published by Mr Burt, the correlation between every pair 
of columns should, with proper allowance for sampling errors''’^, be -f r, 

• Garnett, Proc. R. S. (A), Vol. gO (igi9), pp. 99--102. 

I Equation {i) in § i of Appendix B, below. 

X Mathematically expressed in equation (4) of § 3 of Appendix B, below. 

§ Defined in § 3 of Appendix B. below. Sec fv'otnote § on p 

II A single general factor and specific factors are defined in the footnote § on 
P- 477 (§ 3 Appendix B); and group factors in footnote * (hi J). 47-} (§ i of 
Appendix 13). 

^ See Appendix B, § 4 and § 5. 

** Spearnian and Hart, B. J . P. V''ol. v, p. 50. 

II See Tables 1 and 11 above, pp. 106 b» log. 

U Spearman and Hart's formula for column correlation, corrected for errors 
of sampling, is 

Tyf ^ ipxa Pxb) *" (w — l) ffxd 

I\. ab ■■■ 

(p'^za) - (W - l) ir-a,] VI (P'ub) -(«-!) CT*^] 

in which the 's are the correlation coefficients r measured from the mean of the 
column, and the a's arc the probable errors of the t’s divided by 0-6745. The bar 
indicates mean values. The authors decided that, for the purpose of calculating 
a ‘correlation between columns,’ only those pairs of columns could be used in 
which 6' (p2) is at least twice the correction (n - i) o-*. 
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or, as Dr Webb * pointed out afterwards, — i . Professor Spearman 
and Dr Hart shewed that the average correlation. ’’etween columns 
in such tables should be approximately zero if, as (according to Binet) 
Thorndike formerly maintained, those are right for whom V esprit ne 
serait qu’une collection heieroclite dc facultes qui sont comme juxtaposees 
mais restent rigoreusement indepcndantes f ; and that it should possess 
a low negative value if Thorndike’s newer view of ' levels,’ or the 
almost universal belief in ‘ types,’ J is correct. When Dr Hart and 
Professor Spearman confronted these three theories by the facts, and 
applied their formula to the five largest pairs and the five smallest 
pairs (or as many as were up to the correctional standard §) of columns 
in fourteen published tables of correlation coefficients dating from 
various periods up to thirty years back, they found that 'from be- 
ginning to end, the correlation between columns is positive and very 
high; the menn is almost complete -h I. This is just the value demanded 
by the theory of a [single] General Factor.' || Dr Webb, in his essay 
on Character and Intelligence, to which reference has just been made*, 
prepared a further correlation table of five columns (and five rows), 
the results of five examination tests set to ninety-six training college 
students. Nine out of the ten pairs of columns were up to the correc- 
tional standard of Professor Spearman and Dr Hart, and the applica- 
tion of their formula to those nine pairs yielded i-02 i o-o8 as the 
average correlation between columns. ‘This result,' says Dr Webb, ‘is 
an additional item of evidence in support of the Theory of a General 
Factor.... It lakes its place in the huge array of evidence collected by 
Professor .Spearman from experimental tests by many investigators — 
the steadiness of results being such as to rival the nicelies which 
physical measurements reveal. It should be remembered that the raw 
material for our own (comparatively small) contribution to this total 
result consisted of test-papers numbering nearly ten thousand,’^ 

* Lac. at. above, footnote p. 98. 

I (Quoted from fiiiiet by Hart and Spevirnian, /<>r. (it. p 31. 

X When 'the very numerous supporters of mental ‘ types ’...classify people 
as "visual," ‘‘auditory," "motor," etc., or in any other more ingenious manner, 
they evidently imply that the different kinds of visual abilities tend go together 
(e.xcept in so far as Ihcir "types" nierely refer to habits and preferences, not 
abilities). It is interesting to notice that even Thorndike appears to be surrendering 
his former belief in the ciunpicte indf'peiulonce of all mental powers, and to be 
coming round to an opinion of the same class as those just mentioned. Jn place 
of "faculties" or "tyjTes" he introduces the more cautious term ol "levels"; 
these he declare.s to be three in niimlxir, namely, sensitivity, association, and 
dissociation; he .says that performances correlate highly with those belonging 
to the same "level," lowly with those belonging to a different one.’ (Hart and 
Spearman, loc. cU. p. 52.) § See footnote on p. no. 

II Loc. cit, p. 00. Loc. cit, p. 37. 
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It IS easy to see that, if a number of correlated vanables, each of 
which measures some mental quahty* * * § , are dependent upon a single 
general factor (distnbuted according to the normal law) and upon 
specific factors only, and if the correlations between these variables 
are arranged to form a correlation table, then the correlations between 
every pair of columns will be ± i f The result obtained by Professor 
Spearman and Dr Hart, and afterwards confirmed by Dr Webb, is 
therefore consistent with Professor Spearman s theory of a single 
general factor as we have formulated it in mathematical terms J 
But the existence of a single general factor as defined above, while 
it IS sufficient to account for the results obtained by Professor Spearman 
and Dr Hart, and afterwards by Dr Webb, may not be necessary to 
account for those results An investigation § undertaken by the 
present wnter has, however, shewn that if the correlation between 
every pair of columns in a correlation table, representing the results 
of a large number of sufficiently dissimilar mental tests be ± r, the 
measures of the correlated qualities can be expressed |i in terms of 
a single general factor, g, and specific factors only Then will be no 
group factors 

Since, however, the 'correlation between columns condition — 
namely, that the correlation between every pair of columns in the 
correlation tables should be ± i — were not completely, but only 
approximately, satisfied in the mental tests examined by Professor 
Spearman, Mr Burt and Dr Webb, and in the case of all the mental 
tests earned out dunng a penod of thirty vears preceding the publica- 
tion of the paper by Professor Spearman and Dr Hart, we can assert 
no more than that a general factor was dominant a id that group 
factors, if present at all, were comparatively insignificant in each of 
the tests belonging to sets of tests in which the correlated qualities 
were sufficiently dissimilar 

Our conclusion may be alternatively expressed in words that differ 
but little from those If in which Piofessor Spearman first described 

* And IS therefore we may take it distributed according to the normal 
probability law See Appendix B § i, below 

t This follows at once from footnote • to p 476 in ^ i of Appendix B below 

t See ^ 5 of Appendix B 

§ Garnett Proc R S (A) Vol 96(1919) pp 102-5 See also § 6 of Appendix 
B, below II By means of equations (4) in § 3 of Appendix B (p 477) 

^ The words used by Professor Spearman in summarising the conclusions of 
his first paper [toe cit p 284) are as follows The above and other analogous 
observed facts indicate that all branches of intellectual activity have in common one 
fundamental function (or group of functions) [ — our single general factor — ], 
whereas the remaining or specific elements of the activity seem in every case to be 
wholly different from that in all the others ’ 



II. 7 . 2 WILL AND GENERAL ABILITY 113 

his theory of the single general factor; for we can now say that all 
sufficiently dissimilar branches of intellectual activity tend to have in 
common one fundamental function, the single general factor, whereas 
the remaining or specific factor of the activity seems in every case to be 
wholly different from that in all the others and from the general factor. 

‘So far,’ to quote again from Dr Hart and Professor Spearman*, 
‘all is plain sailing enough. The trouble is not so much in proving 
the existence of the General Factor as in revealing its precise nature.’ 

Now we have already f observed that power to reinforce excite- 
ment in particular systems of higher level arcs and so to concentrate 
attention on corresponding thought-activities — a power which William 
James, Dr McDougall, Dr Morton Prince, Dr Ballard, and others 
have identified with Will — would constitute such a general factor. 
Indeed, all the available evidence goes to shew that, if this general 
factor. Will, f-xists, it must be the same as the single general factor, 
which we shall denote by ‘g,’ and its measure by g. 

Confirmatory evddence that Will is identical with that general 
ability whose measure is g is furnished by Mr Burt’s investigations. 
Thus his results proved that the greater the ability (of the boys he 
tested) to concentrate attention on some new thing, the greater also 
was the measure of their general factor, ' g.’ J This was not a question 
of the boys’ zeal or goodwill§. Their g was great when they possessed 
great ability to concentrate on something to which they desired to 
attend. Thus, the 'dotting apparatus’ heads the hierarchies in both 
Tables I and 1I|| because, in the case of both schools, the boys’ 
performances in the dotting test correlated, on the average, most 
highly with their performances in the other tests. This '“Dotting 
Apparatus’’ is a machine for testing and graphically recording con- 
tinued maximal voluntary concentration of attention. The method 
was devised by Dr McDougall ; and an improved form of his apparatus 
has been suggested by Dr Kiv'ersl[....In an e.xperinient conducted by 

* h. J. P. Vol. V, p. 65, I See above, p. loi. 

t Ability to concentrate attention as measured by the dotting test has a high 
correlation with g, according to Table I and Table 11 above. If suffixes d, a, s, 
indicate the dotting, alphabet and spot pattern tests, the formula (see below, 

footnote • to p. z 15) r\ - gives rj, = 82 (in Elementary School) and = QO 

(in Preparatory School). 

§ Burt, toe. at. p. 166. 1| See above, pp. 106 to 109. 

^ The earlier form of the same apparatus is desenbed in the B. J. P. Vol ii, 
No. 4, p. 435, w. McDougall, 'On a New Method for the Study of Concurrent 
Mental Operations and of Mental Fatigue (Preliminary Communication).' A 
description of Dr Rivers' improvements will be found in his book on The Influence 
of Alcohol and Other Drugs on Fatigue, Appendix II, p. 125. (Quoted from Burt, 
loc. cit. p. 153.) 

G. B. 
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means of this machine the task of the reagent * is to mark with a pen- 
cil or stylographic pen an irregular zigzag row of dotsf, hthographed 
in red upon a paper tape, earned past the field of view at an adjustable 
speed by a small wooden drum rotated by clockwork . The row of 
dots upon the paper band (see Fig 7) is carefully designed so that 
the succession shall be as irregular as possible, the honzontal distance, 
however, of each dot from the last (1 e the interval in the direction 
of motion) being always 5 mm , the extreme lateial deviation of the 
dots being 15 mm , and no dot dec latiiig by more than 7 mm from 
the line of its predecessor Sitting at the table, resting his wnst upon 
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Fig 7 Portion of Tape to be marked in Dotting Test 

• 

the desk, the reagent watches and marks tlu dots as they appear 
through the window, and are carried past towards his left Through- 
out the marking of a series moving at a given r.ite the subject’s 
task IS one of uniform difficulty, and the difficulty of the task depends 
upon the velocity at which the tape of paper moves As he has the 
same fraction of a second for the accomplishment of each hit, he has 
to make a rhythmical senes of strokes with the pencil, but as the 
position of each dot is unknown till it is seen, each stroke ha= to be 
aimed This requires a sustained effort of attention, the degree of 
effort depending upon the rate of the rhythm of the strokes, and 
therefore measured by the rate of movement of the dots upon the 
paper tape When marked, the paper furnishes a permanent graphic 
record of the maintenance of the effort, failure of continuity of 
attention being indicated by the presence of pencil-marks unaimed, 
or of red dots unmarked ’ ' In the present investigation ' adds Mr Burt, 
the measurement sought was the maximum rate at which each boy 
could mark the dots correctly .The speed at which he first made 
three or more omissions in ten seconds... was accepted as the upper 
limit of his power of sustained attention ’ J 

Now if g measures the general factor which, because of the 
tendency of the correlations to form a hierarchy, tends to enter, 
according to the vector law in Appendix B, into each of the qualities 

* I e. person undergoing test -f The circles in Fig 7 

} Loc cit pp 153-5 
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tested, then 'g,' as Mr Burt says of voluntary attention, 'is the capa- 
city, common to all the functions tested, which enters most into the 
processes involved.’ We have therefore a further reason for identifying 
g with the measure of power to concentrate attention by an effort of 
Will 

We have just noticed another reason the fact that the hierarchies 
were headed by the dotting test, for the successful performance of 
which power to concentrate attention was most required, not only 
in the opinion of the boys tested but also in that of the psychologists 
interrogated But, since the dotting test headed the hierarchies, it was, 
of all the tests, that for the successful performance of which a high 
degree of ‘g‘ was most necessary For its position at the head of the 
hierarchies implies that, of all the tests, it has the highest correlation 
with the general factor, ‘g’* 

Still fuither evidence of the identity of 'g' with power to concen- 
trate attention by an effort of Will was obtained in the course of 
Mr Burt’s expenments He found, for example, that correlations of 
performances in motor tests — eg card dealing — with imputed in- 
lelligence are reduced, abolished, or inverted when motor rapidity is 
due to frequent practice On this he comments 

Ihus so far as motor rapidity is a function of temporary ' facihtation ’ 
of the paths of neural discharge it appears also to be a function of m- 
telligencef, while so far as it is a function of permanent ‘ canalisation ’ J 
of those paths it [is] but slightly or inversely related to intelligence 
Facilitation, however, is a function of operative attention, while canalisa- 
tion, though due to the operation of attention in the pa-st, corresponds w ith 
dimmut in or absence of attention, as the adaptations of the past become 
the habits of the futuri § 

Another indication of the close connexion between 'g, the general 
fac^^or, and capacity for voluntarily concentrating attention was 

* For, denoting the vanous tests by o 6 , s, t and supposing the whole 

correlation between performances in any two to be due to a general factor g, we 
have {according to footnote • on p 470 in § i of Appendi.'t B below) 

^09 

In Tables I and II these equations are only approximately satisfied by the 
observed values of the correlation coefficients But the deviations are m both 
directions so that the 

mean value of for different values ol s 

mean value ol for different values of s ~ approxnnateli 

It follows that, if the dotting test be denoted by d and heads the hierarchy 
because the mean value (5 denoting any other test) 13 greatest, will also be 
greatest dotting will have the highest correlation with g 

t Cf above, p 99 { bee above p 41 5 ctl p 136 

8—2 
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afforded by Mr Burt’s memory test. It wiU be observed, on reference 
to Tables I and II'* * * § , that the memory test occupies a much higher 
position in the Preparatory School hierarchy (where it appears among 
the association tests), than in the Elementary School hierarchy 
(where it falls in among the sensory tests) It follows that the memory 
test had a considerably higher con elation with ‘g ' in the first case than 
in the second Observation of the boys when performing the testj, 
and an inspection of their papers, suggested the explanation. ‘The 
Elementary boys,’ instead of reproducing the words in the correct 
order, ‘often wrote down the last two or three as they were ringing 
in their ears, or reproduced the column in inverted order, and, in 
endeavouring to complete the number of words, commonly waited for 
the missing word to “ recur spontaneously ” , whereas the Preparatory 
boys seldom wrote the words m reversed or inaccurate sequence, and, 
oil forgetting, muttered the words they had retained in their proper 
order, in the hope of the chain of associations suggesting the missing 
link ’ J In fact, the Preparatory boys appear to have made, on the 
whole, greater efforts to concentrate attention on this test than were 
made by the Elementary group If 'g' is to be identified with ability 
to concentrate attention, the higher correlation of memory with ‘g ’ at 
the Preparatory School is at once explained 

After reviewing all his cvidence§ on the nature of the general 
factor, ‘g,’ Mr Burt writes 

We have seen throughout that the greater the change, and tlie greater 
the complexity, and the greater the novelty involved in the task performed, 
the greater also (cctens paribw;) is the Imputed Intelligence [and therefore |1 

• See above, pp loO to 109 

t Each boy was shewn (and at the same time read and heard), one at a time, 
a bcrieb of monosyllabic woids He was then asked to write thcbc wordb down in 
their original order 

J Burt, loc cit p 1G7 He adds Thus so far as memory implies mere reten- 
tiveness of sensory images, it seems to bear little relation to intelligence so far 
ab memory implies organisation of new abbociations, it seems to bear a high relation 
to intelligence ' 

§ Ihis evidence is supplementtd below by an investigation m § 8 of Ap- 
pendix B And the evidence there obtained from Dr Webb supports Mr Burt s 
( vidence 

[I Because, owing to the conditions for a hierarchy bemg approximately 
satisfied by Mr Burt s correlations, the measure of imputed intelligence is related 
to g approximately according to equations (4) in 3 of Appendix B Now 
variation of imputed intelligence with degree of excellence in the several expen- 
mental tests cannot be due to vanations of the specific factor in imputed intelli- 
gence, for that specific factor is altogether independent of the me.isures of per- 
formance m any of the twelve tests in question This variation of imputed 
intelligence is therefore due mainly to vanations of g (Since these equations are 
only approximately true in this case, the vanation in question is mainly due to 
vanations of g, but may also depend, to a comparatively insignificant extent, upon 
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also the 'g'] of the performer. To relative novelty all the other attributes 
are probably secondary. Thus high intelligence [and therefore, as we said, 
high 'g ’] seems to mean high capacity for continually systematising mental 
behaviour by forming new p.sycho-physical co-ordinations, older co- 
ordinations being retained, so that newer co-ordinations bring with them 
increased complexity and incessant change. In such progressively integra- 
tive actions of the mind the efficient and directive agent i.s attentive con- 
sciousness. And in this sense wc may agree that so-called ‘Voluntary’ 
Attention is, of all recognised psychological processes, the essential factor 
in General Intelligence*. 

Mr Burt’s conclusion that ‘voluntary’ attention is the essential 
factor in 'general intelligence’ brings him into line with Bihet, who 
believed the central factor to be 'voluntary' attention, and w'ith 
Wundt t, who ‘would make attention the very essence of intellectual 
power.’ J 

Our position is then as follows: we have shewn § that if human 
souls exist and arc able, by an effort of Will, to influence thought and 
conduct — a hypothesis which wc are about to formulate in our fourth 
law of thought — the measure of a person’s will-power, or in other 
voids the degree in which he is able, by an effort of Will, to influence 
his conduct (including, for example, his performances in mental tests), 
must constitute a general factor. We have also found evidenceH of the 
existence of one and only one general factor, measured by g, in large 
numbers of tests of dissimilar mental qualities. The d priori prob- 
ability that these two general factors— power to concentrate attention 
by an effort . f Will on the one hand, and, on the other, the general 
factor whose measure is g — are identical, is further strengthened by 
our investigation in § b of Appendix B and has been further increased 
by Mr Burt’s evidence^ that so-called 'voluntary attention’ is of all 
recognised psychological processes the essential constituent of the 
general factor whose measure is g. Indeed, all the facts that we have 
examined are consistent with the view that g measures power to 
concentrate attention by an effort of Will; or, briefly, thatg measures 
will-power. This theory thus resumes all the facts and is inconsistent 
with none of them. Pending further evidence we shall therefore 
assume that g is the measure of Will. 

variations of group factors.) Wc conclude that when Mr Burt, in the above quota- 
tion, wrote 'the greater also {ceteris paribus) is the Imputed Intelligence of the 
performer’ he might equally truly have written "the greater also {ceteris paribus) 
is the ‘g’ of the performer.’ 

* Lnc. cil. p. i6g, 

t Cl. W. Brown, loc. cil. p. 89, and C. Burt, J. E. P. Vol. i (1911). P 93. 

t Spearman, Am. J. P. Vol. xv (1904), p. 208. 

§ See above, p. loi. |j See above, p. 113. 


t Sec pp. 113 et seq. 
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Dr Hart and Professor Spearman have, however, taken a different 
view of the nature of "g." In their view the general factor consists of 
a common fund of energy, they add that ‘explanation by "attention" 
seems inadequate ' * * * § They point out that, as Mr Burt’s and other 
investigations have shewn, the general factor enters most into those 
performances which require most intellectual effort Wherever a per- 
formance IS mechanized by habit, correlation \v ith g tends to disappear 
Thus 'of all the features invariably attending the mechanization of 
any activity, none is more remarkable than the way in which it 
ceases to interfere uith other simultaneous achvitiis f They argue that 
‘ if the non-mechanized activities are thus distinguished by their acute 
competition with one another, they must be competing for something, 
if the enhancement of any one such activity can only occur at the 
expense of all the others, we can scarcely escape the conclusion that 
all these manifestations of energy derive^ — to some extent, at least — 
from a general common fund But if, as Burt, Binet and others have 
supposed, the general factor measures ability to concentrate attention, 
or (what amounts to the same thing) to reinforce the excitement in 
any particular system of higher leved arcs, it would still be true that 
the concentration of activity in one such system could only occur at 
the expense of all others For, if we suppose that the Will sufficiently 
reinforces the excitement in any given neurograrn A , then, bv our 
third law§, A tends to drain the excitement from any other active 
higher level arc , or, to use Professor Spearman’s phrase, A drains the 
whole ‘ intellective energy ’ available at the momciit Now, the amount 
of excitement so drained, the measure of the general common fund 
of intellective energy', may, so far as we yet know vary in the same 
individual from one momint to another far more than it vanes at 
the same moment from one individual to anothci We cannot there- 
fore, be sure that the f und ’ is capable of characterising the iiidn idual || 
as the general factor does We fall back then on the otlu r view accord- 
ing to which the general factor measures the power to reinforce 
excitement in the first instance, rather than the vc ry \ anable amount 
of energy drained in consequence of this initial reinforcement 

* B JPVolvpyg 

I Loc cit pp 69 70 

I I oc ett p 70 See also below, p 226 

§ See above p 79 

II It IS possible that a long senes of tests applied to an individual at many 
different times might afford a measure of the average level of his available energy 
but no such tests appear to have been applied in the investigations winch have 
furnished the evidence for the General factor 
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It is, as we have seen*, dissimilar mental qualities that tend to 
manifest the single general factor, ‘g’ with specific factors but without 
group factors. When, however, tests of very similar qualities, such 
for example as 'ability to translate Latin’ and ‘knowledge of Latin 
grammar’ are in question, we can no longer be sure that the measure 
of each quality can be expressed in terms of g and specific factors 
oniyt- Indeed, the absence of a single general factor within the 
meaning of our definition J — or, in other words, the inevitable 
presence of group factors — when the tests relate to a set of similar 
qualities, has been repeatedly mentioned throughout the literature of 
this subject, beginning with Professor Spearman's paper of I904§. 

Suppose then that a set of tests is concerned with similar qualities. 
The measure of each of these qualities, if considered with dissimilar 
qualities, could be approximately expressed || in terms of g and a 
specific factor ; and it could be completely expressed in a form ^ in 
which g and a specific factor were dominant but in which group 
factors were also present to a comparatively insignificant extent. 
When, therefore, a set of similar tests is in question, it is still convenient 
•^0 express the measures of the qualities tested in terms of g, among 
other factors. But then these other factors§ ** will include group factors 
that arc no longer insignificant. 

Two such group factors have been described : the first by Dr Webb 
and the second by the present writer. Both will concern us in the 
sequel. Dr Webb’s factor is closely connected with purpose and we 
shall discuss it in the next chapter. But something may conveniently 
be said here about the other group factor, Cleverness. 


§ 3, Clevcrncis, a group factor in intellectual qualities. 

In his paper on ‘ Character and Intelligence,’ to which reference has 
already j-j- been made. Dr Webb describes an investigation of forty- 
eight mental qualities The subjects of his enquiry were ninety-eight 
men students (average age twenty-one) at a Training College during 


* On p. 113 above. See .also Apjxjndix B. §§ 6 and 7. 

t Cf. p, H2 above. J tn § 3 of Appendix B: see footnote § to p. 477. 

§ Loc. cii. p. 273. Cf. also Dr Webb, toe. oit. p. 53 (lir.st line). 

|l By means of equation (.() in § 3 of Appendix B, 

U See equation (7) in § 7 of -Appendix B. 

** Yjj, equation (7) of Appendix B. The coefficients («’s) of the 

z s arc now — i.e. in the case of g’s that measure similar qualities — significant. 

tt See above, p. 98. 

XX The following paragraphs— as far as p. 127 below and including § 9 and § 10 
of Appendix B — are taken, with minor changes, from pp. 349-339 of a paper by 
the present writer entitled 'General Ability, Cleverness and l^rpose,’ published 
in the B. J, p. for May, 1919. 
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the last six months of their second year of training (January- July, 
1912), and a similar group of ninety-six students during the corre- 
sponding period of the following year (January-Juh^ 1913). Dr Webb 
also investigated a similar number of mental qualities (4 four groups 
of London schoolboys, with whom we shall be only once again con- 
cerned* * * § . Of the students’ forty-eight mental qualities investigated, 
forty-three were estimated by pairs of prefects who acted as judges; 
to each pair a group of twenty (or nineteen) students was assigned f. 
The forty-three mental qualities estimated by the prefects included 
degree of sense of Humour (No. 8 in Table III on p. 126 below) and 
two described by Dr Webb as intellectual qualities, namely. Quickness 
of apprehension (No. 35) and Originality of ideas (No. 38). 

Among the five qualities not estimated by the prefects, two were 
objectively measured, namely Examinational Ability and Profes.sor 
Spearman’s single general factor whose measure is g J . The manner in 
which 'g' was measured is fully described in Dr Webb’s paper. 
Following Dr Hart and Professor Spearman, Dr Webb described ‘g’ 
as a ‘General Factor of Intellective Energy.’ But Dr Webb produced 
no additional evidence for regarding g as a measure of intellective 
energy rather than as a measure of power of voluntarily concentrating 
nervous energy; or, what amounts to the same thing, of voluntarily 
concentrating attention; or, in short, of Will. 

The condition that must be satisfied in order that the measures 
of three or more qualities may be expressed in terms of (the measures 
of) two independent qualities, just as short distances at sea, whatever 
their direction, may be expressed§ as so much east or (west) and so 
much north (or south), has been investigated ||. It has bci a shewn^ 
that, among the qualities examined by Dr Webb, the correlations 
between the three qualities ‘g,' Humour and Originality satisfy this 
condition** within the limits of probable errorjf , while the correlations 


* On pp. 158, 159 below. 

f The measurements of the qualities were so chosen as to gne the same 
constant (standard deviation) to the frequency distribution of each. See i of 
Appendix B. 

X It will be remembered that g. like the measures of the other qualities with 
which we are concerned, is distributed according to the normal law and may 
have any value from - co to + oo, its mean value being /ero. We continue (vsee 
p. 1 13) to write ‘g’ in place of 'General Ability’ or 'the quality of which the 
measure is That quality we have identified with Will. 

§ By means of the equation r =.*■ cos ^ +y sin where r is the distance 
measured in a direction making an angle 0 ( yjv) north of east and where 
X is the distance east and y the distance north, so that x and y are two independent 
measures. Cf. footnote f, p. 127 below. i| Sec § 9 of Appendix B. 

^ Garnett, he. rit. {Proc. R. S ), p. 102. 

*• Equation (10) in § 9 of Appendix B. ff See § i of Appendix B 
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of Quickness with any pair of the other three qualities very nearly 
do so; so that ' g,' as measured experimentally, together with Humour 
and Originality, as estimated in a very large number of cases by 
Ur Webb's collaborators, is compounded of two, and only two, 
independent factors, while Quickness consists almost, if not quite, 
of some combination of the same independent factors. It further 
appeared that, if g were taken as one of the two independent factors 
and measured east, the direction in which the other qualities would 
be measured would be (in the case of Humour) appro.ximately north 
by west and (in the case of Originality and 
Quickness) approximately north-north-cast, 
half east*. We may therefore construct a 
diagram (Fig. 8) by drawing lines Og, Oh, Oo 
in one plane, making these angles with each 
other. And we may add to the diagram 
another line Oq, very nearly coincident with 

Oof. 

If the training college students who 
formed the .subjects of Ur Webb’s investi- 
gation constitute a fair sample of adult Englishmen, the ‘g,' sense 
of Humour, Originality, and (probably) Quickness of apprehension 
of any Englishman can be represented by a single point (P, say) 
on the plane of the diagram — the ’intellectual plane,’ as it has been 
called; for if P be determined so that the projection of OP on any 
two of the axes, Og, Oq, Oo or Oh (i.e. the distance from 0 to P 
measured in any two of these directions) measures the corresponding 
two qualities of the subject in question, it follows J that the degrees 
in which the same subject possesses the remaining two qualities will 
be measured by the projections of OP on the remaining two axes (i.e. 
by the distance from O to 7' measured in these other two directions) ; 
and the proportion of Englishmen whose intellectual qualities — if 
for the moment we may confine this term to the four qualities just 
named — are represented by points lying within any small area SH can 
be calculated§. If e measures the radius from O to 8A , so that e 
• The actual angles are : 

— COS ^ — COS'* ( - *17) = lOO® 

hOo = COS'* — cos- * ( *79) — 38° 
oOg = COS'* — COS'* ( ’47) - b2° 

■f The correlation coefficient between Quickness and Originality given in Dr 
Webb’s table is ry„ = i‘04. 

t See § 9 of Appendix B {p 484, below). 

§ The calculation (Garnett, Proc. R. .S., loc. cit. pp. 108, 109) shews that this 
proportion will be numerically equal to the volume of a cylinder having its axis 
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measures the degree in which the subjects represented by points in 
8A are exceptional, the result of the calculation shews* that the number 
of individuals represented by points in SA depends only on e and is 
independent of the orientation of the radius joining 0 to SA 

With a view to determining the nature of some two independent 
quahties, or factors, which, combined m different proportions, make 
up each of the four intellectual qualities, g,’ Humoui , Originality and 
Quickness, we may choose Og as one a\is What, then, is the other 
axis, represented by a line Oc at right angles to Og^ Evidently, since 
the Humour axis makes with it an angle of only some io°, it is very 
nearly identical with the axis of Humoui 

Now Dr McDougall has suggested that the process of ' reproduction 
by similars,’ or, as Bainf called it, ‘association by similarity,’ is due 
to ' a partial identity of the complex neural systems involved in the 
perceptionof ..twoobjects Each system consists of many sub-systems, 
and one or more of these sub-systems is common to the two When 
the one system is excited, its excitement spreads, not, as is most 
commonly the case, through some association path previously 
established by temporal contiguity, but from the sub system, which 
forms also a part of another system, radiates itself through that 
other system In the commonplace type of mind this process com- 
paratively rarely occurs It would seem that in the brains of such 
persons neural systems tend to become cirruniscribcd and individual- 
ised, whereas in a higher type of brain the neural systems are more 
complexly interwoven, sub-systems becoming freely associated with 
many pnncipal systems In a brain so constituted reproduction of 
similars will frequently occur, causing the dull chain of sn iple red- 
integration, the serial reproduction of impressions associated by 
temporal contiguity, to be broken across The possessor of a brain so 
constituted will never be a commonplace person , he may be a crank 
or an original thinker, or merely a wit ’ J: 

There is no evident reason why such a constitution of brain should 
have anything to do with capacity \oluntanly to concentrate atten- 
tion, the capacity which Binet and others have identified with the 


perpendicuHi to M its base on 5.4 and bounded at its other extremity bv the 
suriace 


I — C (,•« + y ) , 

■ i f 20^ = 1 

27r<T* 


‘ where a and v are the measures of the two independent \ariables of which each 
of the four qualities is compounded and where = ^ y2 

* Since the equation in the last footnote is independent of the particular 
axes chosen t C-f W lames Principle’s of Psychology Vol i p 578 

J Physiological Psychology p 139 
\ 
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quality whose measure is g. Now the quality independent oi 'g' for 
which we are seeking is very closely connected with Wit or Humour, 
and also closely connected with Originality * . Let us call it Cleverness. 
Then Cleverness is defined as a quality which is independent of ‘g’ 
but which, combined with ‘g’ in different proportions, wholly con- 
stitutes Humour or Originality, and wholly or mainly constitutes 
Quickness of apprehension. Being closely connected with Humour 
and with Originality, Cleverness as thus defined is also closely con- 
nected with the form of brain constitution described by Dr McDougall, 
in the passage we have quoted. Moreover, so far as wc can sec, this 
form of brain constitution, like Cleverness as just defined, is inde- 
pendent of ‘g.‘ We have therefore grounds for identifying it with 
cleverness as generally understood. 

Let us now consider our diagram (Fig. 8) in the light of this 
suggestion. 

Stilt having regard only to the five intellectual qualities named in 
the diagram, we observe that people may be intellectually exceptional 
in any number of different ways : the radius from 0 to the small area 
SA , white remaining of length e, may make any angle S with any one 
of the fi.xod axes, .say Og. If t remain large and 0 increase, we start 
with men having great ‘g’— great ‘General Ability ’f; or, as we have 
said, great Will-power, great power of concentrating attention — but 
only average Cleverness. Such men will, according to the diagram, 
po.ssess much more than average Originality and Quickness, but less 
than the average sense of Humour J. As 0 increases, e remaining con- 
stant, SA will come to Og and soon after to Oo, when 6 is about 60° §. 
When, therefore, for a given degree of intellectual exceptionality, 
Quickno.ss or Originality is greatc.st. Cleverness is about y/3 times as 
great as ‘ g,’ while sense of Humour is well above the average. As 
6 continues to increase, the rotating radius brings 8A to Or. Then 
Cleverness is at a maximum (t being given) ; sense of Humour is 
nearly at a maximum, for the angle cOh is only about ro°; Originality 
and Quickness arc much above the average; but .Ability {' g') is only 
equal to the average. Finall}', when 8A comes to lie on Oh (so that 
sense of Humour, or Wit, is the most exceptional quality of the 

• Its correlation with Humour is, as wc see from our diagram (Fig. 8), cos io° 
or 0-98 and its correlation with Originality is cos 28® or o-8S. 

f See above, pp. 103, 117. 

I We here assume the correlation rah~- ~ ‘* 7 » which is about double the prob- 
able error, to be a significant figure; so that the correlation between Ability and 
Humour is low and negative. 

§ For — cos~^ = co-s"^ 0 ' 53 . and gOo = cos“^ = cos~’ 0‘47, according to 

Dr Webb's table. 
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exceptional men represented by points in 8A), Cleverness, Originality 
and Quickness arc all much above the average, but Ability is slightly 
below the average. This does not, of course, mean that very able men 
(men with very high 'g') may not have a great sense of Humour; but 
only that, the greater their Ability (‘g’), the greater must be their 
Cle\’eniess to produce a given degree of sense of Humour. 

The distinction between Ability {‘g’) and Cleverness has been 
emphasised by Dr Mercier in an essay on ' Cleverness and Capability.’ * 
He maintains that these two qualities ‘are quite different from one 
another,’ and ‘may be developed to very different degrees in the same 
person,’ as the point representing that person in our diagram mo^'es 
from the neighbourhood of Og to the neighbourhood of Uc. Dr Mercier 
is further of opinion that ‘capability [‘g’]...may be inculcated by 
a proper training; but no training will make a stupid person clever.’ 
Dr Mercier goes on: 'Capability can be acquired, and it should be one 
of the main objects of education to see that it is acquired.’ The clever 
man of science 'is fertile in hypotheses.’ 'The clever shopman amuses 
his customers’ ; he is, in fact, a wit. ‘ Capable people concentrate their 
attention on the matter in hand, think it out in all its bearings....' 
‘ Clever [but incapable] people are apt to make mistakes and go wrong 
because their attention is discursive.’ ' From this lack of concentration 
it results that they do not think matters out.’ 

William James, after pointing out that there are two stages in 
reasoning, the first of which — association by similarity — merely 
operates to call up cognate thoughts (Cleverness), and in the second 
of which attention is concentrated {'g') upon the bond of identity 
between these cognate thoughts, adds; 'So minds of genius may he 
divided into tioo main sorts, those who notice the bond and those who 
merely obey it. The first are the abstract reasoners, properly so called, 
the men of science, and philosophers — the analysts, in a word; the 
latter are the poets, the critics — the artists, in a word, the men of 
intuitions.’! According to this classification, great men of science 
and philosophers would be represented by points lying far from the 
origin but near to Og, while equally great poets and artists would be 
represented by points lying equally far from the origin but near to 
Oc. The importance to the poet of having a large ratio of c to g was 
emphasised, although in other words, by Schiller in a letter written 
in 1788, and quoted by Professor Freud];. Schiller wrote (to a friend 
who complained of his own lack of creativeness); 'The reason for 

• Human Temperament, 1917, pp. 23—27. t t-oc. cit. Vol. ii, p. 361. 

! The Interpretation of Dreams, English edition, pp. 85, 86. 
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your complaint lies, it seems to me, in the constraint which your 
intelligence [‘g’] imposes upon your imagination.’ 

We may note in this connexion that the word ‘genius’ is more 
commonly used to denote exceptional Cleverness than exceptional ' g.’ 
Thus William James writes; 

Geniuses are, by common consent, considered to differ from ordinary ' 
minds by an unusual development of association by similarity.... And as 
the genius is to the v ulgarian, so the vulgar human mind is to the intelligence 
of a brute*. 

Again, in another place William James says that 

Geniuses are commonly believed to excel other men in their power of 
sustained attention. In most of them, it is to be feared, the so-called 'power’ 
is of the pa.ssive sort. Tlieir idea.s coruscate, every subject branches in- 
finitely before their fertile minds, and so for hours they may be rapt. But 
li h tiuir geniun making them attentive, not their attention making geniuses 
0/ them....l\. is probable that genius tends actually to prevent a man from 
acquiring habits of voluntary attention, and that mcxlerate intellectual 
encloAvments [moderate cj are the soil in which we may best expect, here 
as elsewhere, the virtues of the will i'g'tj. strictly .so called, to thrive. 
But, whether the attention come by grace of genius or by dint of will, the 
longer one docs attend to a topic the more mastery of it one has. And the 
faculty of voluntarily bringing back a wandering attention, over and over 
again, is the very root of judgment, character, and vvillj. 

At the same time, it is probable that genius, as the word is 
commonly used, is more directly measured by e = y/gt c- than by 
g (measuring general Ability' or capacity to concentrate attention) 
alone, or even by c (measuring Cleverness, as we have defined it, or 
tendency' to associate by similarity) alone. 

if the independence of ' g 'and ' c ' be confirmed by further investiga- 
tion, and if, of these two, ‘ g ' alone be educable (although its educability 
may be iiHiate)§, the di.stinction between ' g' and ' c' should have 
important consequences fur education. 

Some further light will be thrown upon the nature of Cleverness, 
as we have defined it, if we record in conclusion the correlations of 
its measure, c, with themeasuresof the forty'-eight qualities investigated 
by Dr Webb, Calculated in the manner described in § 10 of Appendix 
B, these coi relations are as follows: 

» hoc. cii. Vol. II, p. 348. 

t In identilying ' g' wnth ‘will, strictly so called,' it is necessary, as we hare 
seen, clearly to distinguish the uioraentary effort of will that we identify with 
' g ' from the persistence of purpo’.e that in English is often called by the same name. 
See above, p, 98. 

J I oc. at. Vol. I, pp. 423-4. 

§ See below, § 5 of this chapter. 
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Table III. 

iq'o in Correlatson 

Dr Webb s with 

schedule Name of Quality ‘ Cleverness ’ 

1 General tendency to be cheerful (as opposed to being 

depressed and low-spmted) 97 

2 Tendency to quick oscillation between cheerfulness and 

depression (as opposed to permanence of mood) - 05 

3 Occasional liability to extreme depression - 57 

4 Readiness to become angry 15 

5 Readiness to recover from angei 33 

6 Occasional liability to extreme anger - 18 

7 Degree of aesthetic feehng {Io\e of the beautiful for its 

own sake) 39 

8 Degree of sense of humour 

9. Desire to excel at performances (whether at work play 

or otherwise) in which the person has his chief 
interest 46 

10 Desire to impose his own will on othci people (as 

opposed to tolerance) 58 

11 Eagerness for admiration 18 

12 Belief in his own powers 32 

13 Esteem of himself as a whole 30 

14 Offensive manifestation of this self esteem (super* 

ciUousness) rz 

15 Fondness for large social gatherings 85 

16 Fondness for small circle of intimate friends 01 

17 Impulsive kindness (to be distinguished from No 18) 50 

18 Tendency to do kindnesses on principle 40 

19 Degree of corporate spirit (m whatever body interest is 

taken) 68 

20 Trustworthiness (keeping his word or engagement 

performing his believed duty) 07 

21 Conscientiousness (keenness of interest in the goodness 

and wickedness of actions) 05 

22 Interest in religious l>eliefs an<l ceremonies (regardless 

of denomination) 

23 Readiness to accept the ^^entimcnts of his associates - 29 

24 Desire to be hked by his associates S6 

25 Wideness of his influence 67 

26 Intensity of his influence on his special intimates 84 

27 Degree of tact in getting on with people 60 

28 Extent of mental work bestowed upon usual studies 01 

29 Extent of mental work bestowed upon pleasures ( games 

etc ) 31 

30 Degree of bodily activity dunng business hours 04 

31 Degree of bodily activity m pursuit of pleasures (games 

f-tc ) 37 

32 Degree in which he works with distant objects in view 

(as opposed to Jiving from hand to mouth ) - 07 

33 Tendency not to abandon tasks in the face of obstacles 39 

34 Tendency Tjo/ to abandon tasks from mere changeability -06 

35 Quickness of apprehension 95 

36 Profoundness of apprehension 59 

37 Soundness of common sense 51 

* This figure cannot be calculated from equation (13) in § 10 of Appendix B 
The equivalent formula Fca = has therefore been used 

■V I — 
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No in 
Dr Webb s 
schedule 

38 

39 

40 

41 

42 

43 

44 

45 

46 


47 

48 


Table III — continued. 

Correlation 

with 

Name ol Quality ' Cleverness ’ 

Originality of ideas . . 88 

Pure mindedness (extent to which he shuns telling or 

heanng stories of immoral meaning) - 45 

Power of getting through mental work rapidly 59 

Physique (estimated by visiting doctor and lecturer in 

physical exercises) 16 

General excellence of character (estimated by lec- 
turers) 02 

Estimate of general excellence of character (supplied by 

each prefect) 33 

Examinational ability 30 

Athletics (estimated by captains and bv a member of 

the college staff) 27 

Experimental tests of intelligence furnishing the 
correlations of g with the forty seven other 
qualities as explained on pp 35-38 of Dr Webb s 
paper oo* 

Degree of strength of svill 41 

Degree of excitability (as opposed to being phlegmatic) 22 


Inspection of these faguros indicates that Cleverness may be recognised 
in practice — as, for example when interviewing, for an appointment, 
a candidate to whose general /Ability ( g') testimonials or examination 
results bear witness — by noting his sense of humour, general tendency 
to cheerfulness (which is perhaps difticult to judge on the occasion 
of such an interview') or quickness of apprehension 

It rennins to add that, since g and c both enter! '•’t® several 
intellectual qualities, g cannot be regarded as a mcasuie of general 
intelligence! But no harm will be done by speaking of g as we hav-e 
done as a mcasuie of Lrcncral Abiht> or of \b1ht3., so long as we 
remember that this is our definition of Ability the quality whose 
measure is g 


4 Tht Fourth Lau Fnt Will 

We have now to sum up this discussion leading to our fourth law 
of thought 

* The correlation between the independent variables c and g cannot be 
calculated from equation (14) I hat its value is zero follows from our definition of c 
t According to the v eetor law 

q,=g cos (l.+c sin 

where q, is the measure of the intellectual quality in question and $, is the angle 
which its vector would make with Og in 1 ig 8 

t The early papers on the general factor identify it with general intelligence 
(Spearman Am J P Vol xv p 201 Burt P J P Vol iii p 94) ButDrHartand 
Professor Spearman have demonstrated that g does not measure general mtclli 
gence as ordinarily understood or imputed by teachers (See foe cit pp 67 and 71 ) 
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We began * by considering the fundamental question whether soul 
and body do, or do not, interact. Recognising that no known facts 
were conclusive on either side, we determined f, on ethical grounds, 
to assume interaction, an assumption wc delayed formulating in the 
hope that we might be able to say, not only that interaction takes 
place, but also how it takes place. 

The means by which the soul acts (or seems to act) on the body we 
called ‘Will.’ Men give this one name to every voluntary effort, 
whether to worship God or to overpower a foe. But they cannot be 
sure that two such different efforts of Will have anything in common 
except the feehng of effort and the name. Will. While awaiting further 
evidence, we made the simplest assumption possible: namely, that 
the common-sense of mankind is right in supposing that the process 
of ‘willing’ is one and the same in whatever connexion it occurs — or, 
in other words, that one and the same general factor operates in all 
voluntary acts — and in marking this supposition by the use of the 
one word, Will. 

We next observed that our third law of thought, derived (as it 
was) from consideration of involuntary thinking, was ready with the 
suggestion of a single simple process — reinforcement (or facilitation) — 
by which the soul might exert all its manifold influences upon the 
body. And we remarked that it was as reinforcement oi neural 
excitement (or, what amounts to the same thing J, as concentration 
of attention) that William James, Dr McDougall, and others, writing 
before the experimental and statistical work of Mr Burt and Dr Webb, 
described the ‘ unique ’§ means by which the soul affects the body. 

Subsequently, as we saw||, the statistical investigatioiis of Pro- 
fessor .Spearman and his followers have led to the demcmstrationlf 
that a single general factor, ‘g.’ enters into all mental measurements 
and that, whenever the qualities mc.isured arc sufficiently dissimilar, 
each of these qualities is compounded, according to the vector law, 
of the general factor ' g' and of a specific factor that is independent 
both of ‘g’ and of the other specihe factors. Each of n sufficiently 
dissimilar mental tests is thus compounded, according to the vector 
law, of two out of » -I- I independent factors, one of the two being in 
every case the single general factor ‘ g ’ and the other a specific factor* * . 

Wc ncxttt investigated the nature of this general factor, and we 
observed that, if we were right in assuming that human Wills exist 

* On p. 95. f See above, p. 98. { See the footnote || on p. 129 below 

§ See above, p loi. || On pp. 103 to 113, Garnett, Proo. U. S. lac. cU. 
*• I.e. it enters into that test alone. See footnote § on p. 477 (Appendix B, § 3). 
•ft On pp. 113 el seg. 
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and are able to affect thought and conduct by reinforcing neural 
excitement or by concentrating attention, then the measure, g, of the 
general factor or General Ability also measures the power to con- 
centrate attention by an effort of Will ; or, briefly, that g measures 
Will. Then we saw that the truth of this conclusion was confirmed in 
several independent ways* by Mr Burt’s Oxford experiments on 
schoolboys f , and by Dr Webb’s research on Training College students. 
Then we considered some other suggestions concerning the nature of 
the general factor, and observed, in particular, that Cleverness’ 
enters as a group factor into several intellectual qualities so that it 
would be misleading to describe g as a measure of general intelligence, 
although it would be convenient to describe as Ability the quality 
whose measure is g. But we found nothing inconsistent with our 
conclusion J that g measures power to concentrate attention by an 
effort of Will. 

Our assumption of psycho-physical interaction and of the manner 
of it, thus fits experience as neatly as could be desirod§. These assump- 
tions we now formulate as our fourth law of thought: Will, measured 
by the general factor g, can reinforce the excitement in any excited system 
of higher level arcs', and so, by our third law, may cause that system 
to drain the excitement from all other active arcs of the higher level. 
But it is only if the Will’s reinforcement of the excitement in a 
ncurogram is sufficient, that the neurogram in question drains the 
excitement from other active arcs, so that the corresponding thought- 
activity comes next into the focus of consciousness ||, 

* The dotting tost, the motor tests, and the memory tests. 

t See pp. 1 1 5. MO, I See above, p. 1 17. 

§ The present writer is not aware that the alternative hypotheses — whether 
epiphenomeiialisiu or psycho-physical parallelism in cither form — account so 
simply fur these new facts; and in partif ular for the remarkable fact that each 
of any number n of sulhcioiitly dissimilar mental qualities appears always to be 
compounded (according to the vector law) of one of an equal numl)er « of inde- 
pendent (specific) qualities with a singit; gefural jai-iov that is independent of 
each of these n sjjecific ([ualitics and. in fact, to use a geometrical metaphor, 
belongs to another (or /z-Kith) dimension. 13 ut he does not therefore claim that 
the assumption of interaction — namely, that the Will, referred to in the fourth 
law of thought, is the instrument of soul acting on body — finds its principal 
sup}>ort on other than ethical grounds. I'he fourth law, that the effort of attention 
that we call an act of Will is accompanied by increased neural excitement in 
higher level arcs, might indeed be regarded as independent of the interaction 
hypothesis. 

11 The fact that power to concentrate attention on any desired thought- 
activity, is the same as the power to reinforce excitement in the corresponding 
ueurogram, A, follows from our first and third laws of thought. Experimental 
support for this identification is not lacking. The reagents in Mr Kurt's experiments 
asserted that the dotting test required the greatest effort of attention. It followed 
that the more they concentrated their attention, the larger was the number of 
circles which they were able to 'dot' in a given time; or, once more, the greater 


G. £. 


9 



130 THE AIM OF EDUCATION II. 7. 4 

Thus the Will may guide • the stream of thought by concentrating 
excitement in selected active neurograms Our fourth law imphes that 
the Will can intensify the stream of thought, as well as guide it It 
IS true that, when the Will intervenes to inhibit an emotion by con- 
centrating attention on some conflicting thought activity, this inter- 
vention, if successful, may result in a decrease of the total excitement 
But for most purposes of voluntary thinking, the Will does intensify 
the neural processes involved for example, when Dr McDougall found 
that the exercise of Will might so increase the intensity of neural 
impulses that ten or twelve readings of a row of nonsense syllables 
might efiect a greater lowering of resistance — a higher degree of 
‘ canahsation' — than 150 readings ‘in an attitude of indifference ’ j 

We are unable to say whence comes the excitement which the 
Will adds to that of an active ncurogram so as to make all the ai ail- 
able excitement diam through the ncurogram whose activity is thus 
intensified It is, however, reasonable to suppose that the guiding 
excitement is part of the available excitement at the moment, rather 
than that the Will taps some mysterious outside source for the 
excitement which it requires foi the purpose of guiding tliought It 
IS, in fact, probable that, as Dr McDougall has said, wc shall have 
to recognise in this concentration of nervous energy a unique effect 
of psychical activity J 

the eftort of attention the shorter the latency — the interval between the stimulus 
(the appearance of the empty circle on the nght of the aperture) and the reaetion 
(the putting of a dot inside the circle) Jhat ehort of attention shortens reaction 
time 'is of course, well known cf W James loi, cil \ol i p 425 and pp }27-34 

Now, Professor Sherrington has sliewu that in the case of sirnplc icflc\cs, 
short latencies follow strong stimuh For example the latency ( the scutch 
reflex in a spinal dog usually lies between o 14 second for mtenser stimulation 
and o 5 second for weaker, but sometimes extends to 2 44 or even to ^ 54 seconds 
[Loc cit p 21 ) Similarly, the latency in the inhibition of extensor muscle, in 
the case of the flexion reflex was as short as 032 second with strong stimuli 
but with weak stimuli was occasionally as long as o 4 second (p 92) 

There is no reason to doubt that the stronger the stimulus voluntarily applied 
to the boy's motor centres m the dotting test the shorter would be the latency 
of the reaction It appears then that a strong feeling of effort of attention 
accompanies strong reinforcement of neural excitement in the motor centres 

* By our third law and its corollary neurograms — interest systems, and 
especially mstinct-neurograms — may also guide thought So we may now say 
that thought is guided by neurograms and Will, or if we prefer, by instincts, 
interests and Will 

f McDougall quoted above, p 100 Dr McDougall adds this comment 
‘ Experiments of this class are bringing home to us the magnitude of the influence 
of conation (volition) as compared with mere temporal contiguity or succession 
Mental process is effective m proportion as it involves strong conation, strong 
desire or vohtion a fact which imphes on the neural side effective concentration of 
psycho-physical energy m proportion to the strength of the conation (^ nierican 
Journal of Insanity Vol lxix, p 869 ) 

} Physiological Psychology p 167 quoted above p loi 
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We said that the Will not only concentrates excitement — probably 
part of the available excitement at the moment — so as to guide 
thought, but also increases the total quantity of available excitement. 
The source of the addition to the total available excitement that 
results from the Will's intervention is less uncertain than that of the 
excitement which the Will concentrates in a particular neurogram in 
order to cause drainage through that ncurogram , for the intervention 
of Will — the exercise of voluntary effort — is commonly accompanied 
by the liberation of neural impulses from some interest-system which 
the Will renders active. We do well to remind ourselves that, according 
to our definition*, an ‘ interest -system ’ is any system of intercon- 
nected neurograms, any system of neurones (not necessarily confined 
to the brain 01 even to the spinal cord) which are connected by 
synapses of low resistance. We may recognise three types of interest- 
system, whose excitement may accompany an effort of Will and 
liberate meanwhile the additional impulses, which are drained 
through the neurogram selected by the Will for this purpose and the 
effects of which may then bo observed, as in Dr McDougall's experi- 
ments on Memory I, or as they are marked in cvery-day life by the 
increased force of muscular contraction that results from a strong 
effort of Will 

The first type of inteiesl-system is one of which the excitement 
results 111 some characteristic scries of bodily movements. The 
voluntary movements that most commonly accompany the concen- 
tration of attention are perhaps those of the muscles of the bps and 
eyes Most people who are accustomed to concentrated intellectual 
effort find that, dunng every such effort of attention, the eyes, and 
often the forehead and lips also, are being strained The position of 
strain, once voluntarily adopted, maintains itself, and the feeling of 
strain is accompanied by the inrush of impulses which add to the 
available neural excitement J It should be added that the particular 
muscles affected in the facial expression of attention vary widely with 
different individuals, but the strain or movement of muscle, that adds 
to the available excitement during voluntary effort, is by no means 
necessarily confined to the muscles of the face and head. ‘It is a 
well-known fact that persons striving to keep their attention on a 

• Sec above, p 62, including footnote I See above, p. 100. 

+ I have often observed that, after going to bed at the end of a hard day's 
bram work, I have been kept awake by a feeling of continued effort and excitement, 
but that, no sooner had 1 realised that the source of the trouble consisted in the 
continued facial attitude of attention, than the voluntary relaxation of my lip 
and eye muscles resulted almost immediately in the cessation of the feeling of 
strain, and so in falling asleep. 
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difficult subject will resort to movements of various unmeaning kinds, 
such as pacing the room, drumming with the fingers, playing with 
keys or watch-chain, scratching head, pulling moustache, vibrating 
foot, or what not, according to the individual There is an anecdote 
of Sir Walter Scott, when a boy, rising to the head of his class by 
cutting off from the jacket of the usual head boj' a button which the 
latter was in the habit of twirling in his fingers dunng the lesson. 
The button gone, its owner’s power of reciting also departed ’ * 
William James regarded these movements as serviceable in fostering 
thought by draining off superfluous brain currents Dr Ballard is 
probably more correct when he writes ‘ The real explanation, it seems 
to me, IS that they support trains of thought by providing the 
necessary degree of present sense stimulation ’ j He adds ‘ I find 
that if I wish to concentrate my mind on a difficult problem, 
I can do so best while rapidly tapping the ground with my right 
foot ’ 

Secondly, the interest-system whose activity provides the additional 
excitement that generally accompanies voluntary effort, may consist 
principally of arcs of the visceral or 'autonomic' system J Darwin, 
for instance, testified to having heard, 'as a proof of the exciting 
nature of anger, that a man when excessively jaded will sometimes 
invent imaginary offences and put himself into a passion, uncon- 
sciously for the sake of i einvigorating himself, and,’ Darwin continues, 

• W James, loc cit Vol i pp 457. 458 

t Loc cit pp 53, 54 

} McDougall has suggested that the source of the additional motive power, 
which in the moral effort of volition is thrown upon the side of the weaker, more 
ideal impulse, is ultimately to be found in that tmhncl of self-display ir self-asser- 
tion whose affective aspect is the emotion of positive sclf-fceliug ( Social Psychology, 
p 256) and whose neurogram is an important constituent of the ni urogram of 
the self-regarding sentiment (see below, p 146) Indeed he defines 'volition as 
the supporting or re-enforcing of a desire or conation by the co-operatum of an impulse 
ixciied within the system of the self regarding sentiment (Social J'sychology, p 249) 
He thus makes self conscious willing continuous with lower forms of conation 
Mcllougall's account of volition is accordingly consistent with our account of 
(see Chapter 8, below) that kind of will — will at long range — that we decided 
(on p 98, above) to call 'purjiost ’ But our account of will at short range — the 
Will ’ with which this chapter is concerned — describes every effort of Will as 
due to psycho physical interaction, resulting in an increase of excitement m a 
particular system of nervous arcs The interest-system whose activity provides 
the additional excitement may, however, very well be the self-regarding sentiment, 
as McDougall suggests 

The mcasureg (see p 117) of Will would in any case depend upon the interest- 
system, whether that of the self-regarding sentiment or any other, from which 
the additional excitement generally comes It would also depend upon the 
relation of that interest-system to the rest of the neurography (see above, p 63). 
It would therefore be a function of bodily orgamsation, but, if we are right in 
assuming psycho-physical mteraction, not necessarily of bodily organisation 
alone. 
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‘since hearing this remark, I have occasionally recognized its full 
truth.’* 

The increase of available excitement that results from voluntarily 
putting oneself into a passion, or from over-exciting oneself by other 
voluntary means, may be further intensified and prolonged by bodily 
changes that result from intense excitement. Thus Professor Cannon 
has shewn that intense excitement stimulates the adrenal glands— 
small glands of internal secretion lying anterior to each kidney — 
which thereupon increase the percentage of their secretion, 'adrenin,' 
in the blood. The increased secretion of adrenin produces several 
bodily changes; ‘the cessation of processes in the alimentary c-anal 
(thus freeing the energy supply for other parts) ; the shifting of blood 
from the abdominal organs, whose activities are deferable, to the 
organs immediately essential to muscular exertion (the lungs, the 
heart, the central nervous system) ; the increased vigor of contraction 
of the heart; the quick abolition of the effects of muscular fatigue; 
the mobilizing of energy-giving sugar in the circulation.’ Professor 
Cannon points out that ‘every one of these visceral changes is directly 
serviceable in making the organism more effective in the violent display 
of energy which fear or rage or pain may involve.’ t In short, the presence 
of adrenin in the blood intensifies and prolongs the bodily changes 
which gave rise to it. Some of these changes, notably the transfer 
of blood to the central nervous system, are evidently favourable to 
an increased output of neural e.xcilemcntj . 

* (Quoted from Darwin {The Expression of Emotions in Man and Animals, 

P- 7 ‘j) Professor W. K. Cannon, ftodity Changes t« Pam. Hunger, Fear and Rage 
(igi5), p. 210. f Loc. ctL pp. 215, 216. 

* They can be brought about indirectly, it is true, by intense voluntary 
effort, as was proved by the glycosuria of four out of nine medical students, all 
normally without sugar in their urine, after a hard examination, while only one 
of the nine had glyrosuna after an easier examination. (Cannon, loc cit. p. 75.) 
Professor Cannon adds: ‘It would doubtless be incorrect to attempt to account 
for all the increased strength and tireless endurance, which may be experienced 
in periods of great excitement, on the basis of abundant supplies provided then 
for muscular contraction, and a special secretion for avoiding or abolishing the 
depressive influences of fatigue. Tremors, muscular twitchings, the assumption 
of characteristic attitudes, all indicate that there is an iininenscly augmented 
activity of the nervous system — an activity that discharges powerfully even into 
parts not directly concerned in struggle, as. for exam]de, into the muscles of 
voice, causing peculiar cries or waining notes; into the muscles of the ears, drawing 
them back or causing them to .sUind erect, and into the small muscles about the 
lipvS, tightening them and revealing the teeth. The typical appearances of human 
beings, as weill as l<j\ver animals, when in the grip of such deeply agitating emotions 
as fear and rage, arc so well recognized as to constitute a primitive and common 
means ol judging the nature of the experience through w'hich the organism is 
passing. I'his “pattern" response of the nervous system to an emotion-provoking 
object or situation is probably capable of bringing into action a much greater 
number of neurones in the central nervous system than are likely to be concerned 
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In the third place, an interest-system stimulated by the Will and 
then serving to increase the available excitement, may consist 
primarily of brain neurones. The activity of such an interest-system 
need not be accompanied by movement of skeletal muscle or by 
impulses traversing visceral arcs, unless on account of affective- 
conative elements in the interest. Thus, to increase the effect of willing 
to do some unpleasant duty, one may voluntarily awaken the interests 
with which the duty in question is in harmony. The awakening of 
these interests will not only increase the total excitement available, 
but, by ‘multiple stimulation,’ in the manner described above*, will 
involuntarily guide the stream of thought in the direction in which 
the Will is guiding it voluntarily, namely, towards the performance 
of the originally distasteful task. The wider and deeper the accessible 
interest-systems possessed by any individual, the greater the reserves 
of which his Will can thus make use to reinforce its direct action. 
The use to which such interest-systems as wc are now considering 
may be put in voluntary thinking is illustrated in scientific research 
when the researcher desires to associate two hitherto unconnected 
thought-activities or their corresponding ncurograrns j. For example. 
Maxwell, having formulated equations for the propagation of electro- 
magnetic waves, and conceiving the possibility of a hitherto unsus- 
pected connexion between electro-magnetic waves and light, would, 
by voluntarily awakening his interest in optics, add to the excitement 
available for working out the speed at which, according to his equations, 
electro-magnetic waves would travel, a speed which turned out to be 
the speed of light. Or Newton, having conceived the possibility ot 
a hitherto unsuspected connexion between the acceleration of a body 
falling on to the earth’s surface and the central acceleration td the 
moon in her orbit, may have derived from his interest in astronomy 
so great an increase of neural excitement that (in fact) he had to get 
a friend to complete the arithmetic w'hich proved that the same 
terrestrial gravitation is re.sponsible, both for the weight of bodies on 
the earth’s surface, and for holding the moon in her orbit. 

Before leaving this discussion of the increment of neural excite- 
ment that commonly accompanies voluntary effort, we do well to 

in even a supreme act of volition. The nervous impulses delivered to the muscles, 
furthennore, operate upon organs well supplied with energy-yielding material 
and well fortified by rapidly circulating blood and by secreted adrenin, against 
quick loss of power because of accumulating waste. Under such circumstances 
of excitement the performance of extraordinary feats of strength or endurance 
is natural enough.' (Loc cii. pp. 217, 218.) 

• See above, p. 83 

I Cf. below, Chapter 14. 
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note one important effect of the increase in question. Suppose that, 
at any moment, a thought-activity ^ is occup3ung the focus of 
consciousness. According to our second law, excitement diffuses from 
A into as many connected arcs, .... A„, as are connected with 

A through synapses whose insulations the excitement in A is sufficient 
to overcome; and the greater the excitement in A, the greater will 
be the number, n, of associated ncurograms that will be rendered 
active as the excitement drains through A. Since, according to our 
fourth law, the Will can only select (intensify the activity of, and so 
cause to drain) neurograms that are already active, it follows that 
increase in the excitement of A increases in general the number of 
associated neurograms from which the Will can choose one to drain 
the system. Or, in other words, the greater the neural excitement, 
the greater the number of thought-activities from among which the 
Will can choose one and bring it into the focus of consciousness*. The 
greater, therefore, the neural excitement in a given individual, the 
greater will be his chance of following a novel train of thought, and 
so of doing original thinkingf; or, if he is undergoing examination, 
the greater will bo his chance of bringing to mind some almost for- 
gotten clement of his subject; or, if he is making a public speech, the 
greater will be the choice of language at his command. 

§ 5. Educability uf Will. 

We have next to enquire whether the Will — capacity for con- 
centrating and increasing neural excitement — is educable. Mr Burt 
is inclined to answer this question in the negative. He gives various 
reasons for believing ‘ that the superior proficiency at Intelligence 
tests on the part of boys of superior parentage, was inborn,' j: But 
the l)oys ‘of superior parentage’ were also the boys of a particular 
school which, if Will is educable, may or may not have been superior 
to the other in developing ‘g.’ The principal item of evidence cited 
by Mr Burt in support of his view consisted in the repetition of his 
intelligence tcst.s on a number of the Elementary School boys some 
eighteen months after the scries previously described. The average 
performance of the Elementary School boys at the second test differed, 

• See below, pp. 187, 188, 

I Webb, in the case of lus training college students [loc. vii Table VI), found 
that the correlation between measured ' g' (ability to concentrate attention) and 
estimated originality of ideas was '47. Cf. also W. James’ observation that 'If 
focatisation [concentration} of brain activity be the fundamental fact of reasonable 
[voluntary] thought, we see why intense interest or concentrated passion makes 
us think so much more truly and profoundly.’ (Vol. ii, pp. 366, 367.) 

J Loc. ctl. p. 176. 
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in the case of most tests, by less thcin ten per cent, from the average 
performance eighteen months previously. One of the two exceptional 
cases was card dealing; the other shewed a marked improvement, 
which Mr Burt attributes to the persistence of the practice gained 
during the earlier experiments. The dotting test shewed a deterioration 
of three per cent., and this was typical. Mr Burt comments that, 
though the period between the ages of thirteen and fifteen is for boys 
one of rapid progress in knowledge, interests, and acquired aptitudes, 
their capacities — ‘g’— measured by the tests seemed during the 
interval to have remained all but stationary. He adds : ' Hence, these 
capacities appear to constitute a relatively permanent endowment; 
and consequently it seems legitimate to assume that they depend 
upon innate differences in the individuals concerned.’ * 

It is to be remarked, on the other hand, that many of the 
Elementary School boys subjected to the second test had meanwhile 
left school and become employed in routine work which, presumably, 
made no great demand for the exercise of intellectual effort. If 
practice in the exercise of Will increases the effect of voluntary effort 
— in other words, if ‘g’ can be increased by practice — boys would 
not be unlikely to suffer, during a period of unintelligent employ- 
ment, a diminution f of ‘g’ at least equal to the increase of their ‘g’ in 
the Elementary School during the first part of the interval between 
the first and second tests. Had it been possible for Mr Burt to repeat 
his tests on the Preparatory School boys after an eighteen months’ 
interval spent by them in preparing for public school scholarship 
and entrance examinations, and affording them, therefore, much 
practice in the concentration of attention, and had he found that the 
‘g’ of these boys had not improved appreciably in the interval, the 
result might well have been conclusive. 

Another argument advanced by Mr Burt in support of his view 
that ‘g’ is inherited, rather than developed by education, rests upon 
the fact that, in most mental tests, the Preparatory boys, whose 
fathers were 'in nearly every case, ..fellows of the Royal Society, 
university professors, college tutors, and bishops,' surpassed the boys 
of the Elementary School, 'sons of local tradesmen.' But, as we have 
said, the Preparatory boys on the one hand, and the Elementary 

• Loc. cit. p. 176. 

t It IS the exjicnence of many large firms of manufacturing engineers in the 
North of England that such a deterioration does take place. Eor thus reason tfie 
firms in question prefer to receive Iroys into their shops straight from school at 
fourteen years of age, and to direct their (part-time) education from fourteen to 
sixteen years, when their ‘apprenticeship’ begins, lather than to receive them at 
sixteen after two years' deterioration in uneducational employment. 
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boys on the other, not only had different fathers but attended different 
schools; and it may well be that the Preparatory boys, in writing 
Latin verses and Greek exercises, and in solving problems in arith- 
metic, not only in school but in considerable quantity for home-work 
also, received practice in the voluntary concentration of attention out 
of all proportion greater than that given by the comparatively play- 
Uke exercises of the Elementary School. 

A final and more weighty argument in favour of Mr Burt’s view, 
is the low correlation (0-29) between the alphabet test of Intelhgence 
and age, in the case of si.xty Elementary School boys between ten 
and sixteen years of age. It would be interesting to see whether the 
correlations between ‘ g’ and the length of time during which reagents 
had been subjected to a strenuous intellectual discipline is equally low. 

On the other hand, it is very generally agreed that the Will — or 
power to concentrate attention * * * § — is educabic, that ' development of 
will power in connection with any activity is accompanied by a 
development of will power as a whole.’ t For example. Dr Temple, 
discussing the Will and its freedom, writes: ’ It .scarcely matters what 
subject is taught: the vital matter is that the child should learn 
"attention” in general.’ J 

Again, Sir Edmund Gosse describes how, as a child, he spent many 
hours in a stuffy little room making solemn and ridiculous imitations 
of papers read by his father before the Linnean Society ; and he adds ; 

My labours failed to make me a zoologist, and the multitude of my 
designs and my descriptions liave left me helplessly ignorant of the anatomy 
of a sea-anemone. Yet I cannot look upon the mental disciphne as useless. 
It taught me to concentrate my attention ...Moreover, it gave me the 
habit of going on with any piece of work 1 had in hand, not flagging because 
the interest or picture.squeness of the theme had declined, but pushing forth 
towards a definite goal, well foreseen and limited beforehand For almost 
any intellectual employment in later life, it seems to me tliat this discipline 
was valuable. I am, however, not the less conscious how ludicrous was 
the mode in which, in my tenth year, 1 obtained it§. 

(Jnce more, C, G. J. Jacobi (1804-51), the great mathematician, 
is reported to have said: ‘ It must not he supposed that it is to a gift 
of Nature that 1 owe .such mathematical power as I possess. No, it 
has come by hard work, liard work. Not mere industry, but brain- 

* See the fourth Uiw on p. i abo^•e 

I P^\'cholo(iual Pcuieiv, Vol vi, p 1(15; quoted by Spearman, Am.J.P. 
Vol. XV, p. 2I(). 

X The Nature of PersonalPv, ]> 2h. 

§ rather and Son (lyO'^ edition), p. 170. 
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splitting thinking — hard work; hard work that has often endangered 
my health.’* 

The chief Civil Service Commissioner (Sir Stanley Leathes) is 
of the same opinion ‘What is valuable in historical er’acation,’ he 
writes, ‘is not the acquisition of a set of facts. ..by lectures or system- 
atic instruction, but... the effort to master and understand the books ' t 
We have also some direct evidence of the educability of Will 
(measured by ‘ g') in the high correlation which, as § 8 of Appendix B 
shews. Dr Webb’s research proved to exist between ‘ g' and practice 
in the concentration of attention Those students who worked hardest 
at their studies, ‘reckoned in amount of actual energy, not in results 
of work, or quickness of work,’J had ceterts paribus the highest ‘ g ' 
While then the balance of available evidence seems to indicate 
that ‘ g’ IS educable, and capable of being increased by practice in 
concentrating attention by effort of Will, the degree of its educability 
may well be innate 

§ 6 Will m Everyday Life 

We have now to examine the part played by voluntary thinking 
in everyday life We observe, in the hrst place, that this part is 
supiemely important the title r61e in veiy truth For it is only by 
moving the Will to intervene in the stream of consciousness that the 
soul or ego makes itself felt Nevertheless the Will is by no means 
always on the stage 

For example, most of what we do is not done at the direct instance 
of our Wills Many of our movements are ob lously not ‘willed’ at 
dll Of a spinal reflextj one is not even conscious, and a sensation 
reflex II or an instinctive movement may take place for the lirst time 
without being preceded by the appearance of an image of it in con- 
sciousness^ That IS to say, reflexes and instinctive movements may 
be unforeseen They may even be unrecognised For, although the 
occurrence of any movement that is not a spinal reflex may be felt, 

• Professor Sir Kjehard Gregory Dficewery, p 5 
t What Education ^ p 82 (Italics mine ) 

+ Webb loc cil p 91 A further indication that is educable is cited below 
in footnote * on p 159 
S See above, p 35 
1 See above p 36 

•| Cf W James 'The other day I was standmg at a railroad station with a 
little child, when an express tram went thundering by The child who was near 
the edge of the platform, started, winked, had his breathing convulsed, turned 
pale, burst out crying and ran frantically towards me and lud his face I have 
no doubt that this youngster was almost as much astonished by his own behaviour 
as he was by the train, and more than I was, who stood bv (Loc cit Vol ii, 
P 487) 
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the feeling need not necessarily occupy the focus of consciousness 
and so receive attention. In other words, the impulses in the system 
of brain arcs that corresponds to the feeling of such a movement may 
not be sufficiently intense to cause that system of arcs to drain the 
available excitement. This system of arcs becomes a neurogram, 
however shallow, by reason of all the arcs comprising it having been 
excited together; and if this neurogram does drain the available 
excitement, not only is the neurogram of the feeling deepened but it 
becomes connected with the neurogram of the thought-activity — the 
stimulus— which led to the movement in question. The next time 
that the stimulus-ncurogram is excited, the excitement tends to 
spread to the neurogram of the feeling of the movement, which may 
thus be foreseen and brought under the Will’s control. In short, a 
movement that has once occurred and has attracted sufficient attention 
becomes, for the future, a movement capable of being controlled by 
the Will : there is a neurogram corresponding to it, and, whenever this 
neurogram is excited, the Will can intensify the excitement until the 
neurogram drains again and the movement is repeated. 

Two aspects of this matter require to be noticed. In the first 
place, our brief account needs qualification unless the movement in 
question is so simple that a single performance leaves a sufficient 
record to render repetition possible; the man who has only once had 
the luck to cut a three on the ice, or to bring off a Telemark swing 
on skis, cannot yet say that he can perform these feats at will. 

Our second remark relates to the repetition of a movement on the 
sufficient excitcinent of the neurogram of the kinaesthetic sensation 
of a previous performance. As we have seen*, the kinaesthetic 
impulses that reach the Rolandic cortex during the contraction of a 
muscle appear to return b}' the p}’ramidal tract to the motor neurones 
of that muscle and so to reinforce its contraction. Accordingly, when 
the kinaesthetic centres (neurones of the Rolandic cortex) are excited 
afresh, as an image of the feeling of the movement appears in the 
field of consciousness, the excitement tends to spread in the same 
direction as before, namely down the pyramidal tract to the motor 
neurones. Unless therefore the kinaesthetic (Rolandic) portion | of 
the neurogram of a movement is drained in some other way — for 
example, in accordance with our third law, as the attention passes 
involuntarily or voluntarily away from the image of the movement 

* See above, pp. 59, 60. 

f A neurogram of a movement may contain arcs in various other regions of 
the cortex — for examj/le, arcs the excitement of which corresponds to a visual 
image of the movement. 
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to some other thought-activity — its excitement must lead to the 
movement in question. In other words ‘every representation of a 
[voluntary] movement awakens in some degree* * * § the actual movement 
which is its object; and awakens it in a maximum degrei whenever it is 
not kept from so doing by an antagonistic representation present simul- 
taneously to the mind.’] Whenever movement follows unhesitatingly 
and immediately the notion of it in the mind — i.e. when there is no 
antagonistic thought-activity present — we have what is called ‘ideo- 
motor’ action J. 

Now the voluntary movements which we have just been considering 
are called ‘voluntary,’ not because the Will need operate to secure 
their performance, but because they are subject to the control of the 
Will. Generally, when they occur it is not because the Will has caused 
them ; and when they are inhibited, their inhibition is not in general 
due to the Will. On the contrary, these voluntary movements follow, 
as we have said, when their kinaesthetic images occupy the focus of 
consciousness unchallenged; and these images generally attain and 
occupy that position in the course— or, rather, at the end — of a train 
of involuntary thinking, such as we considered in connexion with our 
third law§, 

William James has pointed out how apt we are to suppose that 
the Will intervenes — that some fiat or effort of decision is required — 
in many voluntary movements which, in fact, are simple ideo-motor 
acts. Thus he writes: 

We know what it is to get out of bed on a freezing morning in a room 
without a fire, and how the very vital principle within us protests against 
the ordeal. Probably most persons have Iain on certain mornmgs for an 
hour at a time unable to brace themselves to the resolve. We think how 
late we shall be, how the duties of the day will suffer; we sa)’, 'I must get 
up, this is ignominious,’ etc.; but .still the warm couch feels too deliciou.s, 
the cold out.sidc too cruel, and resolution faints away and postpones itself 
again and again just as it seemed on the verge of bursting tire resistance 
and passing over into the decisive act. Now how do we ever get up under 
such circumstances? If I may generalise from my own e.xperiencc, we mure 
often than not get up without any struggle or decision at all. We suddenly 
find that we have got up. A fortunate lapse of consciousness occurs; we 
forget both the warmth and the cold; we fail into some revery connected 
with the day’s life, in the course of which the idea flashes across us ’ Hollo ! 

• Thus the spectator of an exciting high-jump competition accompanies each 
competitor’s jump with an incipient movement of hi? own legs. Other examples 
are quoted by W. James flee. ctt. Vol. ii, p. 525) from Lotze. 

t W. James {Inc. cil. Vol. 51, p. 520) who italicises the words quoted. 

I W. James ylvc. ctt. Vol. ii, p. 522). 

§ See above, p. 79. 
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I must lie here no longer’ — an idea which at that lucky mstant awakens 
no contradictory or paralysing suggestions, and consequently produces 
immediately its appropriate motor effects It was our acute consciousness 
of both the warmth and the cold during the period of struggle, which 
paralysed our activity then The moment these inhibitory ideas ceased, 
the original idea exerted its effects* 

William James concludes that 

The immense majority of human decisions are decisions without effort 
In comparatively few of them, in most people, does effort accompany the 
final act We are. I think, mislerl into supposing that effort is more frequent 
than it is, by the fact that during deliberation we so often have a feehng of 
how great an effort it would take to make a decision now Later, after the 
decision has made itself with ease, ue recollect this and erroneously suppose 
the effort also to have been made theiif It may be remarked in passing, 
that the inhibition of a movement 110 more involves an express effort or 
command than its execution does} 

When wc come to discuss thi' fafth law of thought we shall see 
that action of one kind or another is the normal end of every tram 
of thought Wc have already seen that an effort of Will does not 
ordinarily accompany the final action Introspection indicates that 
most of oui trains of thought arc even more free from efforts of Will 
than the acts which end them Or, as we have said, most of our 
thinking is involuntarj', proceeding to its end under the influence of 
sensations, instincts, and active and inactive systems — especially their 
affective conatise elements — in the manner descnbe'd§ in our dis- 
cussion of the third law 

\mong these involuntary thought activities — whether in the 
middle’ of a train ot thought or towards the end of it, when the excite- 
ment IS about to be discharged in producing bodily movement —the 
soul only intcrv ones (by means eif the W ill) in the event of conflict 
between the involuntary proccsse’s such conflicts often obstruct the 
fullilment of the soul’s purposes Or, more bnc’flv , the Will only 
intervenes to resolve conflicts 

Introspection is our authority for this generalisation For example, 

I am ncvir conscious of making an effort of Will except when in the 
presence of conflicting tendencies of my involuntary thought-activities 
Moreover, our generalisation accords with an observ ation of William 
James on that part of an involuntary train of thought which is most 
open to examination, namely, the final act After multiplying 

• W Jatnes loc cxi Vol ii pp 524 525 
t Loc cit Vol II pp 534, 535 
X Loc cit \ol II p 527 
§ See above, pp 81 et seq 

# 
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examples of ideo-motor action, shewing that the final act of a train 
of thought ordinarily takes place without an effort of Will, he sums 
up his discussion in words which we have already * quoted and which 
we may now summanse The presence in consciousness of an image 
of a movement brings about the actual movement whenever the 
image ‘is not kept from so doing by an antagonistic rejiresentation 
present simultaneously to the mind ’ And he adds ‘ the express fiat, 
or act of mental consent to the movement, comes in when the neutral- 
isation of the antagonistic and inhibitory idea is required ’ f In fact, 
according to William James, the Will only intervenes at the exposed 
end of a train of thought when there is conflict between the involuntary 
processes at work 

There is no reason to suppose that tht Will intervenes at any 
other point of an involuntary tram of thought, except for the same 
reason naniclv, to resolve a conflict But for this reason the Will 
does intervene Indeed, according to Dr Bernard Hart, the Will — 
the subjective appreciation of the forces at war within us, and 
deliberate adoption of a consciously selected line of conduct’ — may 
be regarded as the rational or ideal solution of a conflict In fact it 
may be said to provide the only possible solution m the strict sense 
of the word ’ J The conflict of which Dr Hart is here w riting is due 
to the existence of an interest system§ — or, at hast, a complex |1 — 
whose influence upon the direction of the nervous impulses is antago- 
nistic to that of the other interest systems and neurograms that make 
up the total neurography of the brain 1 he manner m which the Will, 
by intensifying excitement m particular systems of arcs, remo\ cs this 
antagonism, or, as we may say, introduces harmony between such 
conflicting interest-systems, will be considered very shortly “(f 

♦ On p 140 above f / oc oit Vol ii p 52O 

J I oc ett p 79 Cf also J C Fluegel B J P Vol viii (IQ17) p 489 
§ Above p 63 |l Above p 61 

•I In Chapter g below 
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PURPOSE 

§ I Purpo^c-N eiirograms 

Meanwhue, something must be said of those neurograms, or systems 
of neurograms, which correspond to what we have dcscnbid* as ‘the 
soul s purpose’, for many, if not most, of the conflicts that demand 
the Will s intervention are due to lack of harmony between these 
iicuiograms and other interest-systems 

Mr Lewisham, the youthful schoolmaster in Mr Wells’ novel, had 
piuticcl on to the wall of his room a list of the bouth Kensington 
examinations he was going to pass at various specified dates and of 
other intended achievements dunng a peiiod of years. In fact, 
Mr Lewisham literally mapped out his career Unfortunately (or, 
peihaps, fortunately) Love came into his life The tale describes the 
conflicts between his carefully and elaborately thought out purposes 
on one side, and this new interest on the other Now Mr Lewisham 
was not exceptional in planning his life ahead, but only in the degree 
m which he did so All of us in some degree make or accept plans for 
the future But men and women differ greatly in the amount of 
attention they devote to future events, in the rate at which they 
discount the future, in the degree in which they work with distant 
objects in view (as opposed to living from hand to mouth') It is 
these plans for the future that constitute the soul's purposes 

These purposes may be classified in various ways according to 
the manner in which they are formed, according to the matter to 
which they relate, according to the time when their rcahsation becomes 
due, and so on But all of them have certain features in common 
For example, every one of my present purposes, whatever the date 
for its fulfilment, is represented in my brain by a neurogram f so 

* On p 141 above I^ut see footnote * on p too, where we pointed out that 
the soul may have a structure to which the neurography corresponds only 
imperfectly lu which case the soul may be said to possess purposes that are 
not yet represented by neurograms Since, however, to every psychosis there 
corresponds a neurosis (according to our first law) every one of iny purposes of 
which 1 have ever been conscious — or, briefly every one of my conscious purposes 
— will be represented in my neurography And, as stated on p 144 below, it is 
with these conscious purposes only that we are concerned in this chapter, 
t See footnote above 
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connected with my neurogram of the signal — whether the amval of 
a certain time or the occurrence of a certain event — that, when in 
due course the latter neurogram is excited, the excitement will tend 
to spread to the neurogram of the purpose and the purpose will, 
therefore, tend to be realised If we speak of all the neurograms con- 
nected to my neurogram for future time as forming my ‘future’ 
interest-system, we may thus describe this first common property of 
all purposes Every purpose has a corresponding neurogram belonging 
to one s ‘ future ’ interest-system * 

Then again every purpose must, at some time or other (at least 
when the purpose-neurogram was formtd), have occupied the focus 
of consciousness t True, the neurography of every young person 
contains neurograms which may some day be excited through the 
appropnate signal-neurogram, when (as in the case of the child whom 
William James saw frightened by a railway train}) his unforeseen 
conduct wdl cause him surpnse But such conduct, being not only 
unintentional but unforeseen, cannot be desenbed as belonging to the 
individual's purposes The same is true of those actions which may 
be performed under the influence of hypnotic suggestion without being 
foreseen by the hypnotised subject In fact, we restrict our use of 
the term 'purposes’ to conscious purposes purposes that have at 
some time or other occupied the focus of consciousness 

We might further restrict purposes’ in what follows to denote 
only willed purposes purposes which the Will originally brought into 
the focus of consciousness and whose neurograms owe much of their 
depth to the Will's intensification of their excitement when the 
purposes in question were first wiUed and afterwards \ oluntanly 
confirmed Such a further restriction may, at first sight, seim to 
conform to the use of the word purpose in everyday speech We 
have already § spoken of the common identification of purpose with 
Will But, if we reflect upon the origin of the purposes which wc hold 
most dear, we shall find that comparatively few of them are diiectly 
due to acts of Will When the twclve-year-old son of a Cambridge 
graduate says that he intends in due course to proceed to his father’s 
University, his purpose may be definite enough but is by no means 
necessanly due to an act of his youthful Will To follow in his father’s 
steps may well present itself to him as the only right and proper 
thing to do He approves the purpose, but does not will it What 

* Sft t clou ]> 1 4(> 

t See footnote * to preceding pige 

; See footnote 1 on p 138 above ^ Abo\t gh 
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this approval involves we shall discuss directly. Meanwhile we observe 
that the approved purpose to follow his father to Cambndge is no 
less a conscious purpose, satisfying the conditions we have just laid 
down, than is a willed purpose to learn to swim next summer or to 
pass an examination this term. 

Purposes, whether willed or merely approved, may be divided 
into two groups consisting respectively of purposes to do (or at least 
to think) something and of purposes to abstain from doing (or from 
thinking) something. The former we may describe as 'positive' 
purposes, the latter as 'negative.' We shall find it useful to have 
some notion of the neurographic correlativ’es* of these two kinds of 
purposes. 

When a hypnotised person is told by the hypnotist (or operator) 
to do so-and-so at such-and-such a future time and, having recovered 
from the hypnotic trance, acts at the appointed time in accordance 
with the operator's suggestion (of which, in his normal conscious 
state, he has no knowledge), the neurographic mechanism may be 
very simple It need consist of no more than the neurogram for the 
signal and the ncurogram for the deed so connected that when, on 
the occurrence of the signal, the former neurogram is excited, the 
excitement will spread to the latter, thus bnnging the act about. But 
this system of two neurograms is detached or dissociated from the 
systems of arcs whose excitement accompanies the mam stream of 
consciousness 

We should expect the neurogram of a conscious purpose to form 
part of a far more complex system of associated neurograms For 
not only must the neurogram of a conscious purpose have drained 
the impulse from all excited arcs on at least one occasion (when the 
purpose occupied the focus of consciousness) and so have become 
connected with all those arcs, but it may also have been often re- 
excited in whole or in part (as the purpose has from time to time been 
remembered and reflected upon), and on each of these occasions it 
will have acquired new connexions A certain difficulty may trouble 
U.S at this point. It may be desenbed and removed by considering 
a simple illustration. Suppose my purpose is to go for a walk at 
three o’clock. The corresponding neurogram will have elements 
corresponding to myself, to a future time (three o’clock), and to a 
walk. Now why is it that, as I reflect upon this purpose at, say, 
two o'clock, the excitement spreading to the walk-element of my 
purpose-neurogram does not result in the ideo-motor act of starting 
* le ‘of the ncurogramb that coi respond to 

G. E. 10 
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for a walk now^ The answer is, bnefly, because my purpose is not 
to go for a walk now, but at three o’clock This answer does not, 
however, lemove the difficulty, which only disappears when we 
observe that the true purpose is not to-go-for-a-walk but to-wait- 
until-three-o’clock-and-then-to-go-for-a walk The ideo-motor result 
of giving my undivided attention to this purpose at any time before 
three is ‘ to-wait . ’ , and this is what I do The apparent difficulty 
in question then arises from our tendency to economise thinking by 
substituting the end of a purpose for its entirety a proceeding which, 
from our present point of view, is just as foolish as to regard getting 
up from a meal, to which one has just sat down, as equivalent to eating 
the meal and then rising from table* e have, theiefore, to recognise 
that the neurogram of a purpose contains, as an essential part of 
Itself, elements that correspond to the lapse of time (or to the occur- 
rence of a sequence of events) antecedent to the final act, which 
completes the accomplishment of the purpose In so far, then, as 
the lapse of future time is a condition precedent to the fulfilment of 
all purposes, the neurograms of all purposes have in common elements 
that correspond to future time f Thus all purpose-neurogi ams, since 
they possess common elements, may be conceived as forming part 
of a ‘future’ interest-sysft m And since some idea of nnsdl enters 
into all my purposes, the ncurogram of my self-regarding sentiment ’ J 
also forms part of my future interest-system So we ic cognise, in 
my purpose-neurograin, elements^ A, 7, and S (say), corresponding 
respectively to the proposed action, A (going for a walk, we have 
supposed), to the future time, T, at which the action is to be per 
formed, and to myself, S 

Something must next be said about the neurograms that corre- 
spond to negative purposes What is the neurographic correlative 
of my purpose to abstain from doing this or to avoid thinking of 
that? We observe first that the surest way to avoid doing something 
is to avoid thinking of the deed, for we have seen|| how tin. thought 

* If any reader still feels a difficulty let him reflect upon the dilference 
between neurograms for take the first turning to the nght and for take the 
second turning to the nght 

t We can think of the future as of the past To future tune, or to past time, 
there must be systems of arcs that correspond and the excitement of which 
accompanies thoughts of the future or of the past But the arcs or neurograms 
(since they have been deepened by expenence) that correspond to the past are 
nch in associations while those that correspond to the future form an almost 
isolated system until purposes have been formed 

it Cf W McDougall ‘ Symposium on Instinct and Emotion ’ (Proc Anstoiehan 
Society), p 40 

§ The following notation is that described on p 70 above and on p 190 below 

11 Above pp 140, 142 
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of the deed, if left in undisputed occupation ol the focus of conscious 
ness, will quickly be followed by the deed itself, performed as an 
ideo-motor act Accordingly, we need not distinguish further between 
negative purposes whose concern is with action and negative purposes 
whose concern is with thought The neurogram that corresponds to 
my purpose never to think of a certain thing (which we may represent 
by A) must evidently include the ncurogram A as one of its elements 
But if my purpose is not-to-think-of A-at-such-and such-a-time, then 
my purpose-neurogram must also include an clement corresponding 
to the time in question The time element will be related to the 
remainder of the purpose-neurogram in the manner already discussed 
We may, for the moment, leave it out of account, and consider the 
simpler rase of my (negative) purpose never to think of A For the 
realisation of this purpose it is necessary that, whenever excitement 
is about to spread to the neurogram A, or at least before the excite- 
ment of A has reached a sufficient degree of intensity to make A 
drain the impulses, and so to make some* thought-activity H — an 
idea of A — come into the focus of my consciousness, something should 
happen in my brain to divert the excitement from 4 

If now A wire intimately linked with some other neurogram (0, 
say) such that its (O’s) stimulation, even in a slight degree, brought 
about a quasi-explosivef discharge of excitement through 0, so rapid 
and so violent as to cause O to drain all the active arcs almost in 
stantaneously, the result would be that, whenever an idea of A tended 
to appear 1 n consciousness, (Ji> would occur instead Moreover, on each 
occa^'on when 0 drained the impulses, O would form direct connexions 
wnth the other active neurograms besides deepening its connexion 
with A , and, since these other active neurograms would include those 
through whose connexions with A the excitement had spread to A on 
that occasion, O would thus gradually become directly connected wiih 
all the neurograms (.Ij A 2 ■ A„) with which A is connected and 

through which alone A may be excited The process would continue, 
0 becoming connected to the neurogranis 4j, .,, Tj, , A 22 , - 

connected with A^, A 2 , The final result would be that, not only 

all ideas of A, hut all their associated thought-acticuties would be 

• We have pointed out above (p 47) that there may be man> different ideas 
(thought activities) a 3 ' 3 ', of an object A corresponding to different 
distributions of excitement in the neurograni A 

f Cf the case of the lovers tap on the window quoted above (p 78) from 
William James, whose explanation how so faint a stimulus to a system of arcs 
(corresponding to O not to A in the text) may cause that system to drain the 
impulse, IS that ‘it finds a nerve-centre half ready in advance to explode (Loc 
cit Vol 1, p 450 Italics mine ) 


10 — 2 
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excluded from consciousness: the whole interest-system of which 
A formed part would tend to become ‘repressed’ or ‘censored,’* and 
A would not become even slightly excited f. 

Now William James has observed that ‘Some persons can volun- 
tarily empty their minds and “think of nothing.’’ With many, as 
Professor Exner remarks of himself, this is the most efficacious means 
of falling asleep.’ J Let us represent by 0 the system of arcs whose 
excitement accompanies the process of ‘emptying the mind,’ and let 
us describe the process as the ©-process. The process, or at least its 
motor and sensorial elements, differ in different individuals. In some 
‘This curious state of inhibition can for a few moments be produced 
at will by fixing the eyes on vacancy.’ § The ©-process in another 
case has been thus described : 

When m waking times I thus dismiss a thought 1 generally make a rapid 
but suddenly stopped turn of my head from that position which is natural 
to me in thinking to a rather forced and tense posture and... a number of 
muscles m the upper part of the body are held rather rigid , and the resulting 
complex sensory experience is very clearly apprehended. Even upon dis- 
missing insurgent thoughts in order to go to sleep, I notice in myself 
attention to the sensations arising from respiratory movements and the 
like II . 

In the present writer’s own case, the ©-process produces the following 
sensations: closing the eyelids, turning the eye-balls upwards as if 
to make doubly sure of not seeing, closing and slightly compressing 
the lips, sharply inhaling through the nose, and (less certainly) a quick 
turning of the head to one sidef. 

We have, then, in the ©-process, whatever its form in any individual 
person, a mechanism sufficient gradually to render him oblivious to 
an object A and all its associations in normal consciousness, when 
once O has been connected, voluntarily or invohintard 3 ', with A 

* In a dream, excitement may perhaps spread to /I by some other route than 
those afforded by A the neurograms of the associations of 3 in waking 
consciousness Thus A may at least begin to be excited before the ^-process {see 
below) begins to operate 

f Cf J C Fluegel ‘ Repression is apt to extend from the clement of thought 
which was originally its object to other elements that arc associated with it, the 
associations along which the repression extends being often, moreover, of the 
superficial type so characteristic of the Unconscious ' (B. J P. Vol viii (1917), 
P- 493 ) 

J Loc cit. Vol I, p, 404, 

§ W James, he. cit. p 404 

II T, Lovedav, B J P Vol vii. No. 2, p 162 

^ In making voluntary use of this process for the purpose of falling asleep, 
I am conscious of two stages. In the first I feel the sensations described in the 
text. In the second stage I relax the effort involved in voluntarily stimulating the 
(©-process. 
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The neurogram of a negative purpose never to think of A need include 
no more than A and 0 connected together, and to A and 0 must also 
be connected the neurogram of a future time, T, to form the neuro- 
gram of a purpose not to think of A at time T. 

An important question concerning purpose-neurograms is whether 
or not they tend to be rich in affective-conative elements Let us 
alter our illustration of a positive purpose, and suppose that my 
purpose IS to play in an exciting football match at three o’clock, 
instead of to go for a comparatively dull walk at that hour Then the 
element that we have denoted by A in my purposc-neurogram is 
enriched by affective-conative elements I* or that reason both J and 
the neurogram as a whole are more likely to be cii cited*, and 1 am 
more likely in consequence to reflect upon and reinforce my purpose 
Moreover, when the time comes to change for the game, an idea 31 of 
it IS more likely to remain in the focus of my consciousness and the 
appropriate movements to follow as an ideo-motor act For both 
these reasons, the addition to A of suitable affective-conative elements 
strengthens my purpose and renders its fulfilment more likely 

On the other hand the reinforcement of A m the negative-purpose 
neurogram we desenbed, by tending to bring ^ into the focus of 
consciousness, tenders necessary a deeper connexion between A and 
0 to secure the effective exclusion of ^ ftom consciousness, or in 
other words, to prevent me from thinking of A If the inhibition of 
thought about A is due to an effort of Will — that is, if Will formed 
the comie ion between A and 0— the effort must be the greater, the 
richc’ A IS in affective-conative elements 

§ 2 Formahon of Purpose-N eurogram% 

We have now to consider how purpose-neurograms come to be 
formed Already, when defining conscious purposes, we have dis- 
tinguished f between ‘ willed ’ pui poses on the one hand and ' approved ’ 
(but not willed) purposes on the other Let us first consider the 
formation of willed purposes and their neurograms W’e recall 
Wilham James' dictum, already! quoted, that ‘the soul presents 
nothing herself, creates nothing, is at the mercy of the matenal forces 
for all possibilities^ , but amongst these possibilities she selects', and 
by reinforcing one and checking others, she figures... as something 

* See above, pp gi 92 f See above, p 144 

J Above, p 100 But see the first footnote to that page 

§ Cf St Paul How shall they believe [by an act of Will] m hini of whom 
they have not heard ^ and how shall they hear without a preacher? and how shall 
they preach unless they be sentr' (Romans x. 14, 15 ) 
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from which the play gets moral support ’ It would follow that a 
wifled purpose depends for its inception upon the simultaneous* 
excitement, whether from sensory stimuli (derived, for example, from 
the spoken or written word) or in the course of a train of voluntary 
or involuntary thought-activities f, of the vanous elements that are 
to form part of the purpose-neurograin The Will mav then reinforce 
the excitement in these elements so as to deepen them and connect J 
them together, thus forming the neurogram of a willed purpose § 

Willed purposes, especially if their neurograms are rich in affective- 
conative elements, may be of altogether paramount importance For 
example, the act of faith by which some people accept religion — the 
effort of Will by which they decide to act on a hypothesis with a view 

♦ The excitement is not instantaneous but uaxes reaches a maximum and 
then wanes William James has given reasons for supposing that the period — 
the specious present — dunng which a neurogram remains excited is generally 
about twelve seconds Our use of the phrase simultaneous excitement therefore 
means that the periods during which the various elements in question are excited 
overlap 

I There may also be other ways — hardly to be described in William James 
words as material forces — in which the elements of a purpose might be presented 
to the soul It IS not inconceivable that another Soul — God if you will — or other 
souls should communicate directly with our souls In such a case it is possible 
to imagine that the other soul which communicates with mine does so either 
directly soul to soul or indirectly by first creating excitement in my brain 
Since however luy own soul cannot create but onl\ reinforce excitement m 
my brain it is not to be suppO'^cd that any other human «^oul has power to create 
excitement in my brain but if we choose we may suppose that ( od has il and 
sometimes exercises it It is however simpler (and thcrofoic preferablO to 
suppose that all purely psychical communications proceed direct from soul to 
soul If ou^ first law applies such a communication rtachinf my soul must if 
and when it affects iny consciousness be accompanied by excitement m some of 
the neural arcs of my brun And if we regard the vision which led to the ( onv er 
Sion of St Paul as a psychical communication of the kind ngw m qiusti w t h w e 
in hi« subsequent blindness son c evidence of a neural arcompanimcnt to the 
psychical process 

+ Ihe connexion is effected by drainage in the manner already described 
We have to suppose that is the Will intensifies the excitement Jti th( v iiioiis 
elements that are to form the purpose-neurogram the excitement m one or other 
clement becomes sufficient to cause that element to dram the others and so to 
get connected to them 

§ Negative as well as positive willed purposes may thus i)t formed bv reiv 
forcement Although in William James dictum just quoted for the second time 
he speaks of the soul reinforcing some possibilities and checking others our fourth 
law has only postulated power for the Will to reinforce (but not to check) Che eking 
may in fact be seen to be a particular case of reinforcing Thus when a negative 
purpose — e g not to dnnk alcoholic beverages — is present to consciousness there 
must be an element in consciousness corresponding to not as well as elements 
corresponding to the beverages to dnnking and to the thinker himself otherwise 
the only purpose that could be formed from these elements would be I will 
dnnk alcohohe beverages whenever I get the chance We have only to suppose 
that the not element in consciousness is accompanied by some excitement of 
the neurogram we have called O By reinforcing excitement in this neurogram 
at the same time as m the other elements in question the Will may form a negative- 
puzpose neurogram of the kind already described 
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to verifying it — is in many cases the cardinal and culminating fact 
in their whole lives. It is nevertheless true that, as we have indicated, 
the great majority of our purpose-neurograms are formed by the flow 
of neural impulses which, like most neural impulses, are directed by 
interest-systems, including especially instinct-systems, rather than 
by Will. In short, most of our purposes are not formed by an effort 
of Will. They appear to us absolutely appropriate and natural ‘and 
selbstverstdndlich, an “a priori synthesis" of the most perfect sort,’ 
needing no explanation. ‘It takes, in short, what Berkeley calls a 
mind debauched by learning to carry the process of making the 
natural seem strange, so far as to ask for the why of any’ ordinary 
human purpose, formed under the influence of instinct or other 
interest. The common man can only say, ‘of course the ordinary little 
boy purposes to follow his father’s trade when he grows up; of course 
the ordinary little girl purposes to become the mother of a family ; 
of course the youth purposes to win the love of the maiden, that 
beautiful soul clad in that perfect form, so palpably and flagrantly 
made from all eternity to be loved ! ’* 

To come within our definition of a purpose f, all these ‘unwilled’ 
intentions must have at some time occupied the focus of conscious- 
ness, receiving the full light of attention. At the moment when any 
such intention is first recognised, the Will may intervene to repress 
it if disapproved, and perhaps to strengthen it — to deepen its neuro- 
gram — if approved. But, if the W'ill does not intervene, the mere 
fact that rhe purpose has passed the censor without being repressed 
con-'itutes it an approved purpose: that is, a purpose conflict with 
which will cause the Will to intervene And this intervention will 
result from conflict with an approved (or a willed) purpose, whether 
the antagonistic influence upon tin' direction of the stream of thought 
is due to outside ev'ents (i.e. e.vternal difficulties in the way of the 
fulfilment of the purpose) or to inside interest -systems. 

In this account of the nature and origin of purpose-neurograms, 
we have distinguished between purposes that originate in an act of 
Will and those that are approved without effort so soon as they are 
presented to consciousness. This distinction has facilitated description. 
In fact, however, the two classes of purposes — those that are willed 
and those that are merely approved — are by no means mutually 
exclusive. For, in the first place, purpose-neurograms, the formation 

» Most of this wording is taken from William James’ account of instinctive 
(and reflex) acts. (Lac. ctl. Vol. 11, pp. 386, 387.) 

f On p. 1-^4 above. 

J See above, p. 141. 
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of which was achieved by an effort of Will (reinforcing excitement), 
include, as a rule, large elements already formed by other means, the 
effort of Will having achieved no more than the synthesis of pre- 
existing elements into the new purpose-neurograms. We may repeat 
in this connexion that the willed purpose-neurogram which contains 
no affective-conative elements will probably be but a poor and transi- 
tory affair, representing a feeble and easily forgotten purpose; the 
ephemeral character of mere good resolutions that are unaccompanied 
by some instinctive drive — some conative clement — is proverbial. On 
the other hand, whenever a conflict causes the Will to intervene in 
support of a merely approved purpose, the act of Will (reinforcing ex- 
citement) deepens the purpose-neurogram, which thereafter is, partly 
at least, due to Will. When Professor Ramsay Muir tells us that 
'Self-government had throughout the modern age been a matter of 
habit and practice with the British peoples; now [1815-78] it became 
a matter of theory and belief,’* he furnishes us with an example of 
an approved purpose becoming, partly at any rate, willed. 

§ 3. Influence of Purposes, on the Stream of Thought. 

We have spoken of the future-intcrest-system which is made up 
of all purpose-neurograms (except perhaps the neurograms of general 
negative purposes: ‘I will never think of so-and-so’) We have 
remarked J further that purpose-ncurograms for the most part include 
as part of themselves the ' self-regarding sentiment’ neurogram, if we 
may so describe the neurogram of the self, with all the instinct- 
neurograms to which it has become intimately connected. Moreover, 
the neurograms of the stronger among willed pilrposcs tend, as we 
have seen, to include other affective-conative elements in addition to 
those of the self-regarding sentiment. Finally, jmrpose-ncurograms, 
the origin of which is due to instinct or to interest rather than to 
Will, are evidently connected to (and so may be said to include) the 
affcctive-conative elements whose excitement first brought them into 
being. For all these reasons, the future-interest-system is apt to contain 
a large proportion of affective-conative elements. In other words, 
our interest in the future, if intense and wide (i.e. if our purposes are 
strong and far-reaching), will tend to stir our emotions in no small 
degree. 

This future-interest-system shares with our other interest-systems, 
and with incoming sense-impressions, the business of guiding our 

• The Expansion of Europe, p. X15. 

t See above, p. 147. % See above, p. 146. 
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thought-activities during involuntary thinking. But the influence of 
the future-interest-system upon thought, and especially (through 
thought) upon conduct, is greater than that of most other interest- 
systems equally deep and wide; and for the following reasons. 

In the first place, a future-interest-system influences conduct 
directly, while the influence of other interest-systems is in general 
only indirect. For example, suppose that incorporated in my future- 
interest is a purpose to be present at Putney on boat rare day. During 
the weeks before the race, my newspapers have directed my attention 
to the practice and the prospects of the crews; and on each occasion I 
am reminded of my purpose, on which I see no reason to go back. On 
each occasion therefore my purpose is deepened, and, as its associations 
with the various reminders multiply, widened. Finally the day comes. 
Railway advertisements, newspaper posters, even the horses — deco- 
rated with ribbons of one or other of the rival blues — let me know 
that the time has come for my purpose to be fulfilled. And fulfilled 
it accordingly is, without effort of Will on my part. Indeed, no small 
effort of my Will, or some altogether exceptional sense-impression 
from outside, would then be necessary to prevent my purpose from 
being fulfilled. On the other hand, an interest in rowing or in our 
ancient Universities or even m a member of one of the crews, while 
before the day it might help to form a purpose to sec the race, would 
not, apart from such a purpose and perhaps in face of some contrary 
purpose for spending the day, take me down the Fulham Road and 
over Putney Bridge when the day arrived. 

In 'he second place, the future-interest-system e.xcrcises a potent 
influence upon thought— and especially upon conduct — because of its 
tendency to be associated with the thought-activities that immediately 
precede, and lead to, actions. We are about to see* that associations 
of this kind would cause the future-interest-system to influence 
actions in a high degree. But, first, we must observe that the 
future-interest-system does tend to become associated with ideas of 
actions. It does so because action that is neither reflex nor habitual 
will not follow immediately upon the appearance of an idea of it 
in consciousness; for in such a case there will be no well-worn 
channels by which the nervous impulses can escape (down the 
pyramidal tract, producing movement) from the neurogram whose 
excitement accompanies the idea in question. In such a case, 
therefore, the excitement has time to diffuse from this neurogram, 
thus exciting a number of connected neurograms, before it is 
* On the next page. 
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finally drained. In other words, assoaations of the action thought 
of are awakened before the action takes place (if indeed it ever does 
take place, for these associations may lead to its being inhibited). 
Among the neurograms to which the excitement diffuses, are some 
that correspond to consequences of the action These consequences 
are in the future, and their neurograms therefore contain elements 
that correspond to future time It follows, from the corollary to our 
third law, that the future-interest-system — especially if it be wide 
(covenng the whole, or almost the whole, of future time) as well as 
nch m emotional elements — will tend to attract the impulse and so 
to influence every action that is not reflex or habitual or otherwise* 
due to the existence of low-resistance, or ‘ canalised,’ paths (but when 
such paths exist, the excitement is drained along them towards 
the pyramidal tract without leaving time for the diffusion process to 
occur) No other interest-system is in the same position, tending to 
attract the impulse before any ' uncanalised ’ action can occur 

Thirdly, on account of its nchness in affcctive-conative elements, 
the future-interest-system exercises a greater influence upon thought, 
and so upon conduct, than that of most other interest-systems equally 
wide and deep That the presence of aflective-conatn e elements in an 
interest-system increases the influence of that system upon the flow 
of excitement through the brain we have already su n ) And we have 
also seenj that the future-interest sjstcm tends to contain a large 
proportion of these elements a fact of which confirmaloiy evidence 
is furnished § by Dr Webb’s investigation entitled Character and 
Intelligence, the most elaborate attempt yet made to assign numerical 
values to the inter-relations of psychical qualities 

For these reasons, then, a wide and deep future-interest -'-ystem is 
in a peculiarly strong)| position for guiding thought and conduct 

* In particular actions towards ^^hich instincts strive often follow iniinedi itf ly 
— the excitement pursuing innately canalised paths (i c paths whose lew usistance 
IS innate) — upon the occurrence of an image of them in tonseiousncss ihat 
instinctive actions are apt to occur without regard for consequences is well 
recognised 

t Above pp 91, 92 J Above p 152 ^ Stf Appendix 13 § 11 

li A further example of the potent influence which purpose neurograms and 
the future interest*system which they help to form, exeicisc upon thought and 
conduct has been noted by Oi McDougall that a conscious conativ e effort ha\ mg 
once been made (an intention or resolution having once been formed the will 
having been consciously set towards a given end), the conative process continues 
or may continue at work sub consrwuslv foi a period of time to which we can set 
no definite limit The ' Aufgahe the intention may continue to play a prominent 
a predominant pirl, even when it has passed altogether from clear consciousness ’ 
{American Journal oj Insanity, Vol lxix, p 870 bee also above, pp 100 lor ) 
And Freud and members of his school have demonstrated the immense influence 
which sub-conscious conations exercise upon our mental life and conduct 
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Where it exists it constitutes, as we shall see*, one of the most 
important elements in character; and without it strength of character 
is impossible. 


§ 4. Dr Webb’s Group Factor in Character Qualities. 

Dr Webb obtained statistical evidence of the high degree in which 
certain character qualities are influenced by purpose. We have already 
seen f how his investigation led to the discovery of a new group factor J , 
Cleverness {c), which along with g enters into several intellectual 
qualities, some of which are compounded of g and c alone according 
to the vector law. Dr Webb himself described§ another group factor 
which, along with g, enters into several purpose qualities||, notably 
those numbered 34, 33, 18, 20, 21, 32, and 28 in the above Table III If. 
So far as this group of purpose qualities is alone concerned, neither 
g nor this new factor is a single general factor within the meaning of 
our definition**. But any large series of sufficiently dissimilar mental 
tests may, as we have said, be so expressed that g and specific factors 
enter into all of them, while this new factor, like our factor Cleverness, 
enters as a group factor to an extent which is insignificant in all but a 
small proportion of them. 

Dr Webb discusses the nature of his new factor 'w,' ‘whose 
generality would appear to extend so widely in character,' and re- 
cognises that it is in some close relation to ‘persistence of motives.' 
He adds that 'this conception may be understood to mean consistency 
of action res.dting from deliberate volition, or -ujilL.' H But will, used in 
this sense, is liable to be confused with the word as used to describe 
an eftort of will. It would perhaps be better to describe the new 
(group) factor as being intimately related to Purpose§§. 

* Sec below, Chapter 17. 

■f On p. iig iiiicl in § 3 of Chapter 7 above. 

J In the picbcnt sectitm we shall treat a factor (e.g. Y ') and the measufc (r) 
of that factor as interchangeable term.-'. Most of the secti(»n is taken, with small 
verbal changes, from a paper by the present writer on ‘General Ability, Clever- 
ness and Purpose/ published in the B. J. I*, lor May, igio (pp. 359-3b^). 

§ Loc. cit. pp. 58, 60. But, as we arc about to observe, the factor which 
Dr Webb described, and measured by iv, is not the same as the new group factor, 
/, defined overleaf as inde-jicndciit both of g and c, that is licrc in question. We 
shall however see that w and / have much in common. 

I'i See below, pp. 157, 158. 

On p. 1.^6. Dr Webb found evidence of the presence of his group factor in 
qualities numbered ii. and 31 also. See Garnett. B. J. P. loc. cit. pp. 359, 360. 
•• In § 3 of Appendix B: sec footnote § on p. 477 below, 
ft Webb, loc. cit. p. Oo. JJ Loc. cit. p. 60. 

§§ It is necessary, its we have pointed out foil p. 98), clearly to distinguish 
the momentary effort of Will from the persistence of Purpose that in English is 
so often called by the same name. For example, when in the Lord’s Prayer we 
say ‘Thy will be done,’ we mean 'Thy purposes be fulfilled.* 
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The new group factor, /*, as defined in the next paragraph, is 
independent of gf not the same as our new factor Cleverness, 

for the calculated correlations between the seven qualities m which 
the new factor has been shewn to enter as a group factor, and Clever- 
ness, are distinctly low, being respectively 


Table IV 


No in 

Dr Webb s 
schedule 

Name of Quality 

Correlation 

with 

‘ Cleverness ' 

^4 

Tendency not to abandon tasks from mere changeability 

- 06 

33 

Tendency not to abandon tasks in face of obstacles 

39 

18 

Kindness, on principle 

40 

20 

Trustworthiness 

07 

21 

Conscientiousness 

- 05 

4 

Readiness to become angrj 

15 

11 

Eagerness for admiration 

18 

There 

IS therefore a third factor, /, independent both of g and c. 


which enters into the constitution of a number of character qualities J: 

We have seen§ how the degree in which a person possesses any 
quality that depends, according to the vector law, on two independent 
factors only may be represented by a single point P in a (two-dimen- 
sional) diagram such as Fig 8 Ihus, if the person possesses the two 
independent factors in degrees g and c respectively, and if the point 
tP is chosen to he a distance g east of a fixed point 0 in the diagram 
and a distance c north of 0, then the degree, q, in which that person 
possesses any (intellectual) quality that depends on g and c only is 
the distance of P from 0 measured in a direction 1| which distinguishes 
that particular quality 

Now, ]ust as in two dimensions — a not-too-large expanse of sea, 
for example — the position of a ship is known when we know its 
distance east (or west) and its distance north (or south) of a fixed 

• See footnote § to p 155 above and p 158 below 

t But in discussing its nature Dr Webb was more concerned with the quality 
which we are going to call Purpose, and of A\hich the axis Op in Fig 9 below is 
not at right angles to Og, than with the quality independent of of which the 
axis, Of in that figure is at right angles to Og S<-<- also footnote to p loi 

X But the character qualities in question may depend on more than these 
three independent factors Suppose we take g and c as the first two independent 
factors Then we may express the measure q of any of these character qualities 
by means of equation (13) in § 10 of Appendix B namely 

q~r„ g + c + + . + £\x.s . (13) 

where measure the remaining independent factors We may then define 

the new factor / or whose existence was proved by Dr Webb, as that which 
gives the highest average value of f, for all the q's in question 

§ On p 12 1, above See also §9 of Appendix B (p 484 below) 

II The direction m question is tan^^ north of east, where teq and Xgg 

are the correlations of the quality in question with 'c' and 'g' respectively 
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point, the position of an aeroplane, in three-dimensional space, is 
known when we know its distances east (or west), north (or south), 
and above (or, if it happens to be flying in the Jordan valley, below) 
a fixed point on the sea level. And, just as before, if a person possesses 
three independent qualities in degrees g, c, and / respectively, and if 
the point P is chosen to lie a distance g cast of a fixed point 0 , a 
distance c north of 0 , and a distance / above 0, then the degree, q, in 
which that person possesses any quality that depends, according to 
the vector Law*, ong, c, and / only, is the distance of P from O measured 
in a direction! which distinguishes that particular quality. 

So we may construct a (three- 
dimensional) diagram. Fig. 9. in 
which we represent the new group 
factor! by an axis Ox^ or 0/ at 
right angles to the plane of our 
former diagram (Fig. 8)§. Then the 
axes corresponding to the seven 
qualities in which the existence of 
this new factor has been demon- 
strated, and of some others — not- 
ably No, 32 (Degree with which he 
works with distant objects in view) 
and No. 28 (Extent of mental work 
bestowed upon usual studies) into 
which Dr Webb's new factor also 
enters in a high degree || — will lie in or near the plane fOg, since all 
these qualities have small correlations with Cleverness, the axis (Oc) 
of which is perpendicular to that plane. 

Of the seven qualities (Nos. 34, 33, 18, 20, 21, 4, and ir) named in 
Table IV, the first five have high positive correlations with each other 
and with the two qualities (numbered 32 and 28 in Table III) to 
which reference has just been made; and all these seven qualities 
(Nos. 34, 33, 18, 20, 21, 32, 28) have negative correlations with the 
last two qualities (Nos. 4 and ii) in Table IV^. Let us now for 
shortness describe the seven qualities (Nos, 34, 33, 18, 20, 21, 32, and 
28) having high positive correlations with each other as ‘purpose’ 

• Its expression in this case is q =r^ . g + t^ . c . f where as before the 
r's are the correlations of 'q' with 'g,' 'c‘ and '/' respectively. 

t In the language of solid geometry, this direction is defined by the direction- 
cosines, i-jj, r,, and 

J Defined in footnote J on p. 156. § On p. 121. 

II See Webb, luc. cit. p. 59. Webb, toe. cit. Table VI. 
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qualities, a description suggested by the names of these qualities in 
Table III above and by the further particulars of the qualities in 
question given by Dr Webb*. To these seven purpose qualities we 
may, if we please, add the inverses of qualities No. 4 and No. ii|, 
defined as being measured by the measures of No. 4 and No. ii 
respectively with their signs changed. Suppose that p represents the 
mean position of the points in which the axes of the various purpose 
qualities meet any sphere described with O as centre. Then, since the 
average correlation of all these nine qualities with Cleverness is very 
small (-04), Op lies very near, if not actually in, the plane fOg‘. and 
it lies much nearer to Of than to Og. 

We have next to observe J that the new group factor / is not 
identical with the factor for which Ur Webb used the symbol w ; for, 
as we shall sec, w, although it has much in common with /, has still 
more in common with />§. In the absence of the analysis in Chapter 7 
above II. and in Appendix B, Dr Webb saw no use in preserving, in the 
definition of his new factor, xe, the qualification that it should be 
independent of g. In fact, the definition which we have just given 
of p is probably as near as we can get to the definition which 
Dr Webb would have given to his factor, w, had he been concerned 
with defining it in numerical terms. We shall lor the future assume 
that p thus defined is the measure of Dr Webb’s new factor. We 
substitute p for his symbol xv partly because we have defined p while 
xs was not defined, and partly for another reason that w’ill appear 
later; namely that p measures Purposefulness. 

It is intere.sting to observe that, in the case of the London school 
boys whose qualities were also investigated by Dr Webb^f, the 
correlation of p with g was found to be markedly less than in the 
case of the men. The number of qualities investigated in the case of 
the boys was less than in the case of the (men) students. Of the men's 
qualities shewing marked correlations with Dr Webb’s new factor, 
only six appear in the boys’ schedule. The following table gives the 
(total) correlations of the six quahties with g, in the case of the students 
and of the boys respectively: 

• I^oc. cjt. Appendix II, pp. 84 et seq. 

. t .See Garnett, B. J. P. loc. cit. p. 360. 

} Cf. footnote § on p. 155. 

I Cl. iootnote t on p. 156. 

II See especially 5 3 on pp. ng et seq.; and Garnett, Proe. R. S. he. ext. 

See above, p. no. 
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Table V 

Correlation 

Number in 

with 


students 


- 

f 

\ 

schedule 

Quality 

Students 

Boys 

34 

Tendency not to abandon tasks from mere changeability 

45 

10 

33 

Tendency not to abandon tasks in face of obstacles 

25 

45 

18 

Kindness on principle 

23 

-•13 

20 

T rust worthiness 

28 

08 

21 

Conscientiousnes . 

22 

27 

28 

Mental work in usual studies 

6u 

44 


A\ erag» s 

38 

20 


The average correlation ol these six qualities with which is not 
much more than twice the average probable error in the case of the 
boys IS thus more than four times the average probable error in the 
case of the students a fact which suggests that the correlation between 
g and p tends to increase as years go on * 

Continuing our investigation of the nature of the quality of which 
the measure is p and which accounts for the partial correlations! 
(g constant) of the purpose qualities named in Table IV and of some 
others, notably No 32 and No 28, we first observe that, in the extent 
to which a person s future interest system — or system of purpose- 
neurograms, where they all form one system — influences thought and 
conduct, we have a factor which must evidently affect a number of 
those qualities and which accounts, qualitatively at least, for their 
mutual coi relations in so far as these are not due to their common 
dcpendince upon gf A subject whose main intcrtst is in the future, 
rather than m the present or in the past, will on that account work 

• 1 nis might mdeed have been expected If ^ is la’-ge in the case of any 
person we have (see below p r6i) an indication that he possesses a single wide 
interest of the kind described on ]i -44 below and the preceding pages and there 
fare (see p ^*4) that his ^ will tend to increase Mo-eover a strong future interest 
system the existence of which as we ire about to set is indicated b\ a large p as 
well IS bva large f will be in frequent conflict with the impulses of the moment 
and will thus ns we shall also obstrve in the sequel hise led to the intervention 
of the Will to resolve the conflict and so to the increase of if we were right in 
assuming from the evidence on pp 147 138 that g is increased by practice in 
concentrating attention or what amounts to the same thing by making efforts of 
will On the other hand whoever has strong g will on that account tend to form 
deep purpose neiirograms (see above p 150) and so other things being equal, to 
develop a high degree (p) of Purpeisefulness 

t The coi relations of eyuaUties in so far as those correlations are not due to 
the correlations of the qualities with another (say g ) are called the partial 
ig constant) correlations of the qualities The partial correlation of s and / with 
g constant is given by _ 

where as usual r*, denotes the (total) correlation between * and t This is Yule s 
well known formula It follow s at once from our equation (8) m § q of Appendix B 
(See Garnett Pfoc R S he al p 98 ) 
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with a distant object in view* * * § ; will not abandon tasks that he has 
once undertaken t ; will act on principle J , his future interest dominating 
the impulse of the moment ; will be consistent (and therefore reliable, 
trustworthy § and conscientious!)) owing to the constant influence 
upon his conduct of the same single future-interest-system; will not 
readily become angry Tf or otherwise quickly change his mood, because 
his mental processes are much influenced by a comparatively constant 
future-interest-system ; and will not ‘ set aside principles for the sake 
of admiration’** or any other merely present satisfaction. 

We have already remarked that Dr Webb, discussing the nature 
of his new factor, shewed that it ‘ is in some close relation to persistence 
of motives.’ That ^ is a measure of the extent to which a future- 
interest-system — or the system of purposc-neurograms, where they 
all form one system — influences thought and conduct, accords with 
this conclusion, as we have just seen. But our suggestion that p 
measures the influence of a single purpose-system upon thought and 
conduct, accounts for certain other facts that remain unexplained if 
we regard Dr Webb’s factor merely as a general tendency towards 
' persistency of motives.’ ft 

Moreover, our suggestion is consistent with Dr Webb’s view that 
the nature of his new ‘ factor, whose generality would appear to 
extend so widely in character, is in some close relation to “persistence 
of motives ’’.’JJ But it carnes us further. For, if it describes^/) 

• Quality No 32 in Table III on p 126 above. 

f Qualities Nos. 33 and 34. 

j To act on pnnciple is not, of course, the same tiling as to do kindness on 
pnnuple (quality No 18) One might conceivably do unkindness on principle. 
But from the high average partial correlations of 'kindness on pni iple' we con- 
clude that the principles of most of these training college students in whom 'future 
objective ’ (No 32) and 'religion' (No 22) wcie most strongly developed were such 
as to make them good rather than bad, kind rather than unkind. The same is 
true of the school boys investigated by J.>r Webb, and the same is doubtless true 
of most inhabitants of Christian countries 

§ Quality No 20 |j Quality No 21 Qualitj No 4 

•* The words are quoted from a prefect’s report on what he understood by 
'eagerness for admiration ’ (Quality No ii). Sec Webb, /tJC oit p 80 
tf See § 13 of Appendix B 

XX cannot however follow Dr Webb when he adds to the words we have 
just quoted 'This conception may be understood fo mean consistency of action 
resulting from deliberate t’ohtun, or nill' {Loc ext p. 60) These words follow 
immediately upon those quoted in the text Dr Webb adduces no evidence in 
support of his statement that the consistency of action (which is marked by 
trustworthiness, conscientiousness and other qualities having high correlations 
with these) is due to ‘deliberate volition' rather than to one and the same single 
system of purpose-neurograms m the future interest-system. The formation of 
purpose-neurograms and their influence upon the stream of consciousness is (as 
we saw in § 2 of this chapter) by no means solely due to the operation of deliberate 
volition, or Will. 
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correctly, the presence in a subject's neurography of deep but discon- 
nected purpose-neurograms will not alone sufiSce to give him a large 
purpose factor, ^ ; but, if aU his purpose-neurograms form a single future- 
interest-system of the kind that we are about to call endarchical*, 
dominating his whole neurography in the manner described below f, 
and if these purpose-neurograms are deep, his factor p will then be 
large. That p measures the influence upon thought and conduct of 
a future-interest-system, and especially of the purpose-neurograms 
(which, if very deep, will be its most important constituents), fits 
all the available evidence. Until more evidence is available we shall 
therefore assume that this is the nature of p : or, in short, that p 
measures 'Purposefulness.' So we have, in Dr Webb’s investigation, 
further evidence of the influence of purpose on thought and conduct J. 

It follows that /, defined as being independent both of g and e, 
measures the influence of purpose in so far as that influence is not 
due to g or c. But it is hardly, if at all, due to c§. So / measures, 
approximately if not exactly, the influence exercised by purpose 
upon thought and conduct in so far as that influence is not due to 
strength of Will (g), but to neurography alone. 

If now we repeat for our three-dimensional diagram (Fig. 9) || the 
description that we gave for our two-dimensional diagram (Fig. 8) ^ 
by imagining a small solid element 8F to move between the three 
axes Of, Og and Oc; and if we consider especially positions of 8F near 
the plane cOp-, we shall find that exceptional men, whose mental 
qualities, in 0 far as they depend upon the three independent variables 
measuied along Og, Oc and Of, are represented by the points lying 
inside SV, belong to one or other of two well-recognised types**, 
according as 8F lies near to Op on the one hand or to Oc on the other. 

It appears, in fact, that the type of temperament tj. which Dr 
Webb and others have contrasted with the purposeful temperament, 
differs from it, not merely in having less than the average degree of 
Purposefulness, but also in having more than the average degree of 
Cleverness. 

* On p. 163. t In Chapter 12, §4. } See also Appendix B, § 13. 

§ The influence ot Cleverness is almost (if not quite) negligible since the cor- 
relation — at any rate in the case of Dr Webb’s training college students — between p 
and c is very small, if not zero. 

II See above, p. 157. ^ See above, p. 121. 

•• See Webb, he. cit. p. (ii ; G. Heymans and E. Wiersnia, HeitrSge evr speciellen 
Psychologic, p. 436; G. E. Partridge, An Outline of Individual Study, 1910: and 
Garnett, B. J. P. loc. cit. pp. 362 to 364. 

ff For example, William James’ ’explosive Italian’ {loc. cit. Vol. 11, p. 538) 
possessed more than average (i.e. a positive degree of) Cleverness, as well as less 
than average (i.e. a negative degree of) Purposefulness. 
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CHAPTER 9 


CONFLICT 

§ I opposing Interesl-Systems 

We have now completed our digres'^ion* on the ongin, nature and 
functions of purpose-neurograms and of the future interest-system in 
which they tend to become integrated In the course of this digression 
we have noted the important influence exerted upon thought and 
conduct by the future-interest-system, which, as wc have said, owes 
its origin, partly at least, to the operation of Will We now return to 
the consideration of the direct action of Will in everyday life 

The normal occasion for the intervention of the Will arises, as we 
saidf, when the involuntary gmdes of the stream of thought are in 
conflict The stream of involuntary thought is then obstructed, and 
the obstruction may be of internal or of external origin We speak 
of obstruction onginating internally when a conflict occurs between 
two of the interest-systems that arc guiding involuntary thought in 
accordance with our third law and its corollary in such a case the 
rival interest systems attract the impulse in different directions, and, 
if the two systems are equally balanced, the intervention of the Will 
IS required to intensify the attraction in one direction o" in the other, or 
possibly in some third direction different from both And the obstruc- 
tion onginates externally when some sense impression, an-^mg whether 
from outside or inside the body, tends to attract the impulse in one 
direction, while the interest-system that has been gmding thought 
tends, in an approximately equal degree, to attract it m another 
We may speak of every conflict as a conflict between two opposing 
interest-systems it is these interest systt ms that attract the impulse 
in two opposite directions This attraction of the impulse in two 
opposite directions is an essential element in every conflict 

In order that two interest systems may be in conflict, they must 
be simultaneously excited, and therefore, if for no other reason, they 
must have some element in common We can imagine no conflict 
between two interest-systems which have no common element, no 
point of contact Indeed, whoever will reflect upon his recent ex- 
periences of conflict will recognise that the interest systems which 
• Chapter 8 beginning on p 143 above -f Above, p 141 
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were opposing one another had something in common. Dr Hart, for 
example, illustrates a conflict by the case of a lover, the object of 
whose passion is already the wife of another man. ‘The lover’s mind 
will then exhibit two complexes trending in opposite and incompatible 
directions, on the one hand the desire for the woman, on the other 
the opposing tendencies constituted by moral education and fear of 
consequences.’ * Here the complexes or interest-systems meet in the 
lover’s neurogram for the woman. 

But while two potentially conflicting interest-systems must meet, 
each must have its own separate organisation; they must have one 
common element, hut not many. Now, we have saidf that interest- 
systems ordinarily possess such an organisation that the neurograms 
composing the interest-system are on the average more intimately 
interconnected towards the centre of the system than towards its 
periphery; and that therefore}; excitement in a neurogram near the 
periphery of the system tends to spread in the direction of increasing 
multiplicity of interconnexions: that is, towards the centre of the 
system. Since the excitement, wherever it originates in such a system, 
will tend to flow towards the centre, the neurograms nearest to the 
centre of the system — neurograms which are on the average the most 
intimately connected — will also, because they are most frequently 
excited, tend to be deepest. On both accounts, the influence which any 
region of the system will exercise upon the flow of excitement will be 
greater, the nearer that region is to the centre of the system. We shall 
have much lo do with such systems in the sequel, and shall therefore 
requiri a name for them. Such a system — and we have just reminded 
ourselves that every interest -system § tends to be organised on these 
lines — we shall describe as an ’endarchy,' because its innermost 
regions dominate the rest of it; it is ruled from inside. To the con- 
sideration of endarchies we shall shortly return. Meanwhile, we have 
to remark that, if two endarchical interest-systems are in touch at 
some point on their peripheries, the e.xcitement of the systems of 
arcs at the point of contact will tend to flow in the opposing direc- 
tions that lead to the different centres of the two opposing systems. 
This, then, is the neural condition of a conflict: two distinct interest- 
systems having a restricted zone of contact and excited from that 
zone. 

• Loc. cit. p. 78. I See above, p. 94. 

t According to the corollary to our third law on p. 89, above. 

§ It is no longer necessary to restrict the term 'interest-system' to denote 
only those groups of interconnected neurograms that include some cognitive 
elements. See first two lines of § 5 of Chapter 5 on p. 62, above. 
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We may illustrate the conflicting interest -systems by two opposing 
armies, which resemble the interest-systems in having an endarchical 
organisation. To the zone of contact between the interest-systems 
correspond the soldiers in a battle zone of front-line trenches, a 
comparatively small part of the two hostile forces. Whether these 
front-line soldiers are fighting, or fraternising (as many did on 
Christmas day, 1914), the battalion, brigade, division, corps, army, 
and general headquarters of the opposing forces are further removed 
from one another, the higher their places in the rival endarchies. The 
opposing armies, like the interest-systems, meet at the periphery but 
have separate foci, separate centres. And it is because the central 
elements in each of the opposing armies are exercising, upon the 
peripheral elements in contact, influences which have nothing in 
common, that the front-line troops on opposing sides are prevented 
from making friends with each other. Similarly, in the case of the 
interest-systems, the peripheral elements in contact would quickly 
become closely interconnected, were it not for the divergent influences 
exerted upon them by the central elements of the interest-systems of 
which they respectively form part. 

§ 2. Resolution of Conflicts. 

When two conflicting interest-systems arc evenly balanced, the 
conflict can only be resolved by the intervention of the Will. But 
when the opposing systems are unequal, the elements of conflict, as 
we have described them, may be present without occasioning the 
intervention of the Will. The Will does not ordinaiily* intervene 
unless or until the conflict is incapable of involuntary, solution. Not 
unless the conflicting interest-systems are evenly balanced is the 
intervention of the Will required to enable the stream of thought to 
proceed. 

When, for example, the expert climber finds it necessary to rely 
only upon his hand-holds while he swings his body round a buttress 
of rock that overhangs a precipice, he does not hesitate : he requires 
no effort of Will. He does not have to weigh his purpose of going on 
with the climb against the danger of a fall. The question of what 
may happen if he lets go does not present itself to his consciousness. 
For the excitement of the corresponding neurogram is so much less 
than that of the purpose-neurogram of his climb, that the former 

• In the extraordinary case, the Will’s intervention (if, as we said on p. 141 
above, the Will only intervenes to resolve conflicts) takes place because of some 
conflict other than that between the two interest-systems in question. 
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drains involuntarily into the latter (according to our third law), and 
merely adds to the excitement available for climbing. The novice, 
on the other hand, who first meets such a place on the mountains, 
may experience no merely nascent conflict but one that is full-grown. 
His sense of danger may balance, or even over-balance, his purpose 
to complete the ascent. It is only by an effort of Will that he increases 
the excitement of his purpose-neurogram, concentrates upon the 
climb before him, and so resolves the conflict between the opposing 
tendencies, to turn hack and to go on. When, by an effort of Will, 
he has decided to go on, the continued activity of his fear-neurograin 
no longer tends to turn him back, but enables him to grip his hand- 
holds all the more tightly*. 

Or, to take another illustration, we may compare the Londoner 
who crosses the Strand oblivious to danger (but in a pleasant state 
of excitement that helps to make him love London) with his country 
cousin who cannot face the dangerous traffic without an effort of Will. 

Now, the climber who has known the mountains from his youth 
and has gradually become accustomed to more and more difficult 
pitches, like the Cockney who has been born and bred in London 
and has grown up with the increasing danger of street traffic, may 
never have been called upon to exercise such an effort of Will as is 
required of one who has to face a great precipice, or a crowded 
thoroughfare, for the first time. Yet the strong-willed tourist new to 
the mountains, or the countryman new to the metropolis, may, by 
an exercise of voluntary decision, become as callous to a particular 
kind of danger as the native has been made by a long series of merely 
nascent conflicts between purpose, on the one hand, and a sense of 
that kind of danger, on the other. It follows that a series of efforts 
of Will, and therefore a single effort of Will, may modify the inter- 
connexion of ncurograms precisely as they are modified by the in- 
voluntary thought-processes that effect the involuntary resolution of 
a conflict. For, when the tourist from the plains, after a series of 
voluntary efforts, has come to behave in the same w'ay as the native 
mountaineer towards the dangers of the mountains, this result can 
only have been achieved by the modification of the ncurograms of 
the dweller in the plains into the likeness of those of the native 
mountaineer. In fact, modification of the interconnexion of neuro- 
grams always accompanies the resolution of a conflict, whether the 
conflict be full-grown and be resolved by an effort of Will, intensifying 
the excitement in one of the opposing interest-systems so that it 

• Cf. above the paragraph beginning ‘Secondly...’ on pp. 132, 133 above. 
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drains the excitement from the other; or whether the conflict be 
merely nascent, in which case the more powerful interest-system may 
drain the excitement from the other, without the intervention of the 
Will. Seeing then that the Will only intervenes to resolve conflicts 
and that the resolution of a conflict always involves neurographic 
changes, we conclude that willed concentration of attention always 
modifies the connexions between neurograms. This conclusion is im- 
phed by the words of Mr Burt, whose experimental tests ‘strongly 
suggest that... one feature or function of attentive consciousness... [is] 
the power of readjustment to relatively novel situations by organizing 
new psycho-physical coordinations.’* And, in Dr McDougall’s view, 
the greater the effort of Will, the greater the effect in altering old 
neural connexions and making new onesj. 

When two opposing interest-systems are in contact over a 
restricted zone which at the moment is excited, their conflicting 
influence upon the stream of thought may be resolved without the 
intervention of the Will, unless the two systems are very evenly 
balanced. When the balance is even, the total excitement of the 
brain appears to increase. This increase of excitement is suggested by 
introspection. We have already J seen reason to believe that the 
intervention of the Will results in an increase of excitement. The 
increase of excitement here in question may also be partly due to 
circular nervous processes within the rival interest-systems; for, as 
we have said, every large interest-system tends to contain affective- 
conative elements. Another source of increased excitement may be 
the activity of the instinct-neurogram which gives rise to the emotion 
of anger; for, according to Dr McDougall§, the obstruction of any 
instinctive process (or, what amounts to the same thing, of the 
discharge of excitement from an excited affective-conative neurogram) 
is the normal stimulus of the emotion of anger. At all events, if 
excitement always increases on the occurrence of a conflict, the result 
may be that the corresponding thought-activity is brought more fully 
into the focus of consciousness, and that therefore the Will is better 
able to intervene; for the Will cannot, according to our fourth law, 
intensify excitement except in arcs that are already active; or, in 
other words, the Will can only intervene among thought-activities 
that arc already in the field of consciousness. We may add, that an 
increase of excitement on the occurrence of conflict might suffice to 

• Loc. oil. p. i68. See also the passage {loc. cU. p. 169) quoted above, p. 117. 

I See the passage quoted above, in footnote f, p. 130. 

j See above, p. 130, 

§ Social Psychology, p. 59. 
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bring a sequence of unconscious thought-actiMties into the field of 
consciousness and so enable the Will to intervene, even in thought 
which, up to the moment of intervention, had been unconscious 

When, even with the aid of the additional excitement which the 
anger-process may place at its disposal, the Will is unequal to the 
task of resolving a conflict between well-balanced interest-systems, 
there is one other pnmary emotion distress '—that may come in 
to help This state of feeling is frequently observed m children 
Dr McDougall writes 

Children very early display this reaction which consists essentially in 
loud cries, sobbing and tears The state of feehng or emotion that accom- 
panies this reaction is, I submit, properly called distress and the feeling, 
together with the complex unlearned reaction, common to all member'^ of 
the species, must be ascribed to an innate affective disposition which, like 
that of anger, does not seem to be innately connected with any mnate 
cognitive disposition , for, like the disposition of anger, it seems to be 
excited only secondarily to other impulses The typical result of +he thwartmg 
in the child of any strong impulse is first anger and then if the impulse 
thus re enforced still fails to attain its end, distress That is to say, we are 
endowed with this innate tendency to relax our eSorts and to cry aloud 
for help whenever we ‘come to the end of our tether when we feel that 
our powers are quite incapable of coping with the situation The biological 
value and function of this reaction are obvious it seems to be primarily 
a function of infancy and childhood, when the he'p of older persons is so 
often required but it seems to persist in the female sex into adult life, 
and even strong men, when their utmost efforts prove unavailing, some- 
times break down and cry aloud for help on whatever higher powers they 
may have learnt to conceive, thus showing that in them also this disposition 
IS no', wholly transitory 

The two emotions of anger and distress occupy then, a position unlike 
any others They spring from innate affective dispositions and therefore 
have their specific bodily tendencies and expressions but they differ from 
the others in depending for their arousi’ not upon any particular objects 
or sense impressions, but upon the thwartmg of other impulses 

This affect properly called distress (which I failed to recognise in 
Sacra! Psychology), must be ranked with the pnmary emotions* 

Ihe function of distress, then, seems to be to swtep away the anger 
and the striving — a Ka6apcri<; twv iraOti/jidrwv — , to absorb the remain- 
ing activity of the excited interest-systems, and, even if the help asked 
for from outside sources does not come in the way the subject expects, 
to leave him free to try afresh to resolve his conflict, unhampered by 
the memory of his former failure, or, in other words, by the interest- 
systems that were rendered active in his previous futile efforts 

* ‘Symposium, loc ett p 28. 
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We have now to examine more closely the nature of the alteration 
of neural connexions which, as we have seen, always accompanies the 
solution of a conflict, whether voluntary or involuntary. A conflict, 
we have said, results when excitement traverses a system of arcs 
that forms the sole connexion between two otherwise separate and 
distinct interest-systems, to the foci or centres of which the excite- 
ment then tends to flow in opposite directions. The resolution of the 
conflict may be accomplished by disconnecting, from one system or 
from the other, the excited arcs that are, to start with, on the fringe of 
both. We shall refer to this process as Disintegration, for it completes 
the dissociation of one interest-system from the other. Or the conflict 
may be resolved by introducing connexions between the central 
neurograms of the opposing systems. Returning to our military 
illustration, this second method would correspond to a victory that 
placed the general headquarters of the opposing armies in com- 
munication with one another and swallowed up the purposes of one 
commander-in-chief in those of the other. To this process we shall 
refer as Integration, for it makes the two interest-systems into 
one. Or, finally, the conflict may be resolved by a combination of 
Disintegration with Integration, as when the connected fringes of the 
two systems are more closely connected to each other and are, at 
the same time, disconnected from the opposing centres of the rival 
systems. The corresponding process in our military example would 
occur if the soldiers in the trenches, and their immediate commanding 
officers on both sides, were to fraternise, and agree to form an inter- 
national democratic state from which the influence of discordant 
autocracies — the higher military and political commaiiders on both 
sides — should be removed. 

We have, then, a cross-classification of the ways in which a conflict 
may be resolved. We first saw that conflicts may be resolved either 
(i) involuntarily, or (ii) voluntarily. And now we have said that 
conflicts may be resolved by (a) Disintegration (Repression) ; by 
(b) Disintegration combined with Integration (Displacement, or, in 
certain cases. Sublimation) ; or by (c) Integration (generally involving 
Conscious Control). Our justification for identifying the processes 
represented by Freudian terms included in the brackets with the 
neural mechanisms of Disintegration, Disintegration combined with 
Integration, and Integration respectively, will appear as we proceed. 
We may then tabulate the methods of resolving a conflict as 
follows ; 
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Table VI. 


a (i) Involuntary Disintegration (Re- 
pression) 

b (1) Involuntary Disintegration com- 
bined with Involuntary In 
tegration (Displacement or 
Sublimation) 

c (1) Involuntary Integration 


a (11) Voluntary Disintegration (Re- 
pression) 

b (11) Voluntary Disintegration com- 
bined with Voluntarylntegra- 
tion (Displacement or Sub- 
limation) 

c (11) Voluntary Intigrstion (generally 
Conscious Control) 


We proceed to illustrate these six processes 

Disintegration (Repression) probably occurs far more often as an 
involuntary than as a voluntary process The Freudian literature 
abounds in examples of Involuntary Repression {a (1)) We may 
follow Dr Bernard Hart * m citing a case of Involuntary Disintegration 
dcscnbed by Professor Janet under the name of Irfene 

Irene had nursed her mother through a prolonged illness culminating 
m death The circumstances connected with the death were peculiarly 
painful and the event produced a profound shock upon Irdne s mind 
She had been deeply attached to her mother and the latter had filled the 
chief place in aU her thoughts ambitions and activities Her mother s 
death therefore not only produced a great gnef but it deprived all those 
ambitions and activities of their main object and end The ideas connected 
with the mother s illness and death formed a system or complex intensely 
painful and repugnant to the personality as a whole A conflict was thus 
produced between the complex m question and the personahtv apart from 
this complex or interest system To get rid of this conflict the mechanism 
of repression was brought into play The painful complex was dislocated 
from the remainder of the mind, and no longer allowed to introduce its 
constituent ideas and emotions into the field of consciousness f Thus an 
abnormal mental condition developed, cliaracten?ed bv the frequent 
appearance of symptoms resembling those exhibited b\ the ordinary sleep- 
walker Irt ne perhaps engaged at the moment in sewing or in conversation, 
would suddenly cease her occupation and would commence to live over 
again the scene of her motlier s death carrying out every detail with all 
the power of an accomplished actress Wliile this drama was in progress, 
she was perfectly unconscious of tlie actual events happening in her environ- 
ment heard nothing that was said to her, and saw nothing but the imaginary 
scene in which she was living at the moment Ihis somnambulism would 
end as suddenly as it had begun and Irgne would return to her former 
occupation, absolutely unaware of the fact that it had ever been interrupted 
After an interval of perhaps several days a second somnambulism re 
semblmg the first in all respects, would appear m the same abrupt manner 
If the patient were mterrogated durmg the apparently normal mtervals it 
would be found that she had not only entirely forgotten everything which 
had happened dunng the somnambuhsm, but that the w'hole system of 

• /o- nl pp 18 46 gs t Loc oit p 93 
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ideas connected with her mother’s death had completely disappeared from 
her mind. She remembered nothing of the illness or its tragic end ; discussed 
her mother without emotion, and was reproached by her relatives for her 
callous indifference to the whole subject. 

In the case of Irfene, the structure of the dissociated system of ideas, 
whose irruption into the field of consciousness was responsible for 
the appearance of the somnambulisms, comprised but little beyond 
the ideas connected with her mother’s illness and death. But dis- 
sociated interest-systems may attain to any degree of complexity and 
development *. In cases of so-called double personality, the dissociated 
system may be comparable in complexity with the remainder of the 
subject’s neurography. In such a case it may be no longer possible 
to speak of one system as the dissociated system, for the whole 
neurography is disintegrated into two systems of approximately equal 
complexity. 

An example of Voluntary Repression (a (ii)) is furnished by the 
persons who, according to William James, 'can voluntarily empty 
their minds and “ think of nothing”!.’ When I decide not to entertain 
certain thoughts, and voluntarily connect them to the ©-process in 
the manner described above J, I dissociate the neurograms of those 
thoughts, and, as time goes on, other neurograms forming part of 
their system, from the remainder of my neurography §. I may thus 
resist a temptation by connecting the neurogram P of a lower ' pro- 
pensity,’ to use William James’ language!!, with the 0-system. A few 
such voluntary connexions made between P and 0, as P is from time 
to time excited from different sources, and as JJ tiierefore presents 
itself in various connexions, may effectively dissociate P from my 
organised interest-systems, and so set me free, at all events during 
my waking moments, from this particular temptation. 

Involuntary Disintegration combined with Integration {h (i)) — 
Involuntary Displacement — may be illustrated by another case cited 
by Dr Hart ^f. A patient in whose life a lady of the name of Green 
played a very prominent part, was asked. ‘Do you know a Miss 
Green? ’ He replied, 'Green, that’s green, that’s blue, would you say 
that water is blue? ' Here the neurogram excited by the word ' Green ’ 
was involuntarily disconnected from the interest-system corresponding 
to the lady, and connected instead — or, rather, more deeply connected 

• See above, p. 147. f Loc. cit. Vol. 1, p. 404, { On pp. 147 to 149. 

§ Cf. J. C. Fluegel, B. J. P. Vol. vin, p. 493 (1917). We have alreadv (see 
above, p. 148) quoted Mr Fluegel’s view that 'repression is apt to extend from 
the element of thought which was originally the subject to other elements that 
are associated with it.’ 

II Loc. cit. Vol. II, p, 548. 


U Loc. cit. p. no. 



II. 9. 2 CONFLICT 171 

— to the colour interest-system, and especially to that part of it 
corresponding to the colour blue-green. Had the neurogram of green 
(including both the lady and the colour) been entirely repressed, the 
patient would not have noticed the word ‘ Green ’ in the question. But 
cases of Involuntary Disintegration combined with Integration are 
not all pathological. The politician described by Dr Hart* whose 
pohtical interest-system ‘will reinforce in his mind those arguments 
which support the view of his party, while it will infallibly prevent 
him from realising the force of the argument propounded by the 
opposite side,’ is a case in point. Dr Hart adds: ‘Now, it should be 
observed that the individual himself is probably quite unaware of 
this mechanism in his mind.’ The political interest-system, on the 
one hand, exercises a disintegrative action upon the argument that 
is tending to connect a series of neurograms which it successively 
excites and to integrate them in a system that would be in conflict 
with the political interest-system in question ; but, on the other hand, 
it exercises an integrative action by connecting to itself selected 
elements from the system of neurograms which the argument is 
successively exciting. 

In these examples of Involuntary Displacement {b (i)) — that is, of 
Involuntary Disintegration combined with Integration — the disin- 
tegrative (repressive) part of the process has been far more marked 
than the integrative part. Indeed, Dr Hart, from whose work they 
have been quoted, employed them to illustrate Repression alone. But 
in other ases the integrative action may be far more marked than 
the disintegrative. Of such a kind are many pathological cases of 
phobias, obsessions and the like, where the extent of the interest- 
system that has gradually been built up around the phobia-neurogram 
implies far more integrative action than the disintegration involved 
in dissociating the phobia-neurogram from the system of which it 
originally formed part. For example : Late one evening a soldier in an 
Indian frontier station, from which several sentries have mysteriously 
disappeared at night, hears a slight disturbance outside the compound, 
and goes out to investigate among the trees near by. He rescues the 
sentry, who is at grips with two dark figures, when, from a branch 
overhead, a third black .shape falls upon him with outstretched blade. 
He is only just in time to avoid the blow. Years afterwards, returning 
from France with shell-shock, he has no recollection whatever of the 
Indian incident, but his whole life is coloured and distorted by an 
unreasoning fear of trees, especially after dark. The fear of trees has 

• Loc, cit. p. 65. 
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been disintegrated from its connexions with a certain night in India, 
but has been integrated with other neurograms to form a far vaster 
interest-system, so wide as to be excitable through a multitude of 
everyday happenings. 

Such involuntary displacements are usually of slow growth. But 
they are not by any means always injurious. On the contrary, they 
may be most beneficial. They are then commonly referred to as 
‘sublimations’ instead of as ‘displacements.’ A sublimation is, in 
fact, a displacement in which the prime-moving affective-conative 
elements are dissociated from an interest-system that is opposed to— 
i.e. potentially in conflict with — the good elements in a future-interest- 
system, and then integrated with those good elements. Later on we 
shall specify more particularly what these good elements are and 
wherein they differ from elements that are bad in a moral sense. 
Here it is sufficient to remark that a general consensus of opinion 
recognises certain purposes as good, and that the elements which we 
have called good in a future-interest-system are those the excitement 
of which brings a good purpose before consciousness and tends to its 
realisation. Mr Fluegel gives as an example of (Involuntary) Sublima- 
tion such transformations of neural connexions ' as are effected in a 
man who, originally endowed with impulses prompting to cruelty 
and sadism, becomes an efficient surgeon, soldier or butcher.’ '*... He 
adds that ‘ the more advanced forms of Sublimation are in most cases 
processes of gradual growth through successive steps, each more 
remote in nature from the original expression of the tendency, and 
each representing an advance from the moral point of view. Thus we 
must not grow impatient if in the first stages there is to our eyes still 
too much resemblance to the original activity, e.g. if... the subsequent 
surgeon early displayed an undue tendency to pull to pieces flowers, 
toys or other objects or to behave in an aggressive and cruel manner 
in his relations with other children. The gulf between the original 
tendencies and their ultimate expression is obviously far too wide to 
be bridged by a single step, especially when we are dealing with minds 
that are still immature. For this reason it would seem very undesirable 
in educative practice to extend our taboos and prohibitions beyond 
the sphere in which they are strictly necessary, lest in so doing we 
interfere with the initial stages of Sublimation. A school or home (or 
even a country) in which everything is forbidden will probably afford 
a relatively unfavourable atmosphere for the growth of Sublimation.’ f 

• hoc oit. p. 485, where other examples are also given. 

t hoc, cil. pp. 486, 487. 
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Unless, for example, young men have opportunities of sublimating 
a tendency to organised fighting into an interest in (playing in) 
football matches or (rowing in) boat races, their original tendency 
will probably lead them to a morbid interest in military matters 
fostered by duelling and ultimately finding its full vent in war. 

We have now to illustrate Voluntary Displacement (6 (ii)) — 
Voluntary Disintegration combined with Integration. The airman 
who dodges shells from anti-aircraft guns, may disconnect the problem 
of anticipating the next burst and keeping out of its way from the 
fear of the consequences of being hit, and connect it instead with 
an interest in dodging the opposing back when scoring a try at 
Rugby football. In short, by an effort of Will he may pretend that 
dodging 'Archies’ is a game. The climber, who succeeds in voluntarily 
disconnecting most of the effects of fear from his climbing experiences, 
but retains some of the excitement to add to the energy available for 
climbing, affords another example of the same kind. But perhaps the 
best example of Voluntary Displacement is furnished by the process 
technically called Rationalisation. This process consists essentially in 
repressing some neural conne.xion at which conflict is apt to originate 
between opposing interest-systems, and connecting the systems instead 
by some roundabout path, the excitement of which will not lead to 
conflict. For example, to borrow another illustration from Dr Hart, 
' The man whose commercial morality differs fundamentally from the 
code which he practices in his private life, persuades himself that the 
latter code is not properly applicable to business relations, that to 
ask a customer three times the value of a certain article is obviously 
something quite different from thieving, that a man must live, and 
that the immorality of lying completely disappears when it is necessary 
for the support of one’s wife and family. Whenever, in fact, our 
actions conflict with our ethical principles we seek for specious reasons 
which will enable us to regard the actions in question as a peculiar 
case altogether justified by the circumstances in w'hich they are 
carried out. ...The honest man who swindles the railway company 
and the government without in any way injuring his sense of personal 
rectitude, provides an excellent illustration of the process we are now 
describing.’ * 

Another illustration is afforded by the puritan councillor whose 
aesthetic sense was offended by galvanised iron receptacles for sand 
and gravel placed by the roadside of his city. He would not acknow- 
ledge that aesthetic ideas had any part to play in human life. When 
• Loc. cit. pp. 85. 86. 
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therefore he protested to the city council against the use of the iron 
receptacles in question, and was challenged for his reason, the only 
reason he could give was that ‘they might afford a murd .rer an easy 
means of disposing of the body of his victim. * 

Of a similar kind are all the multitude of rationalisations by which 
men, ignorant of the true external or internal origin of their opinions, 
voluntarily inter-connect them so as to form a kind of caricature of 
a perfectly integrated mind. This caricature differs from thi‘ real thing 
in that the truly reasoned view will fit experience as it grows, while 
growing experience will continually be in conflict with vain rationalisa- 
tions such as, according to Mr Trotter, largely constitute the mental 
furniture of the average man. ‘He will have fairly settled view's upon 
the origin and nature of the universe, and upon what he will probably 
call its meaning; he will have conclusions as to what is to happen to 
him at death and after, as to what is and what should be the basis 
of conduct. He will know how the country' should be governed, and 
why it is going to the dogs; why this piece of legislation is good, and 
that bad. He will have strong views upon military and nat al strategy, 
the principles of taxation, the use of alcohol and vaccination, the 
treatment of influenza, the prevention of hydrophobia, upon municipal 
trading, the teaching of Greek, upon what is permissible in art, 
satisfactory in literature, and hopeful in science.’ t In so far as these 
views are in conflict with each other (internal conflict) or with his 
experience (external conflict) as it develops, he represses— disinte- 
grates — the disharmony; and it is this admixture of Disintegration 
with Voluntary Integration which justifies the inclusiue of these 
examples of everyday rationalisation under the head of \’oluiitar\- 
Displacement, or Voluntary Disintegration combined with Integration. 

In all these cases of rationalisation, opposing interest-systems aie 
dissociated from one another at the point of conflict, but allowed to 
come into contact by means of a long-circuit of neural i.i,iths, no 
portion of which is so closely connected to both systems as to give 
rise to conflict when it is excited; or, in Dr Hart’s phrase, tin contart 
between the incompatible systems of ideas is only made 'by means 
of a bridge of rationalisations which so distorts their imilual signifi- 
cance that conflict is efficiently avoided ’ J 

We have now to illustrate the process of Integration pure and 

'The well-known .story of the old judfie advisinR the new one never to give 
reasons for his decisions, "the decisions will probably b.- riaht the reasons will 
surely be wrong," ' is here in point. C£. W. James. f,r ut. Vob ii, p iby 

f W. Trotter, 'fierd Instinct,' Sociological Kevteu , itjoH quoted by III Ibirt 
P- '35. * /.«. Cl!, p. SO, 
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simple. We remark once more that this process is seldom involuntary, 
and may generally be identified with Conscious Control. We may 
illustrate the comparatively rare instances of Involuntary Integration 
(c (i)) by the case in which a sudden stimulus causes to be performed 
involuntarily a complex movement which the Will had previously 
been incapable of carrying out. Suppose, for example, that the novice 
on skis who has been trying, time after time, but without success, to 
{jerform a Christiania swing— a sudden turn by which the ski runner, 
speeding down a mountain side, may stop himself almost instanta- 
neously — , gives it up and goes out for an expedition on the mountains. 
He is running swiftly down what he supposes to be a continuous 
smooth slope, when, suddenly, he is aware of a dangerous crack into 
which he must fall unless, despite his speed, lie can turn to avoid it. 
Immediatelv, and without difficulty, he is saved from the danger by 
a perfect swing*. And the excitement accompanying the involuntary 
integration that wc have described may have been so great that our 
novice may, for the future, be able to perform the Christiania swing at 
will. Other similar examples of Involuntary Integration are afforded 
by one who, liaving practised the swimming movements on dry land, 
but never having been able to pierform them in the sea for fear of 
swallowing salt water, is suddenly thrown into deep water to sink or 
swim, or, again, by the involuntary formation of novel neural con- 
nexions 111 the animal learning a new trick under the influence of fear 
of ii.iiii, in rise he do<s not perform to the satisfaction of hi-, master. 

We have said that when a conflict is solved by Integration it is not 
in general solved by Involuntary but by Voluntary Integration (c (ii)). 
And ibis is the ideal solution of all roiiflict'-l. For when a conflict is 

• What luLb th)ubtl».‘5S hap|.K*ned is that th<* sudden fearful vision has excited 
hn fear systf*ni .I'l \Nel! iis hia swi^^»-Ilcurogralu ; that, before the turn had well 
tx*min and Ndorc thr s«^mi-circuUr tanab t-unn«ctc^i \Mth the baJance- 

ntiuroi^r.ini hail bectimt: excited, tiie turush exciteinnu from the fear-system 
into ttie swnl^-neulu^raIn ho lowcre<l the rvsistauars all its HVuapsA^ that it 
drained all other evciteiiient aiisiiig during the lum 1 he iniafic t.‘l the turn held 
the locii> tif t.onscniusne'»:> against all comers 

t tf I lucgcl, /i'c. ii." p The sati'ihwtory sohiiiou ol onthet tis rescaled 

by Psycho-analysis would .ipf'car to consist in bringing lH‘th the i>pposing tend- 
encicA into the liKiu}. of eonaciousncss. recognizing them ft.»r \shat lliey are, Ixith 
in themselse,'. anvl in iheir conseijiicncci,. without any attempt at cosenug up or 
blurring t)\or any ttl then abjiects. either from intellectual lazinccss or froin any 
painful feeling which they may arouse. The whole exjicricncc and the whole of 
the mental ability ot the pevM»nahty is then avaiialile for deciding between the 
conflicting claims — a state oi aiiairs which is impossible as long as there exists 
any considerable degree of Kcprcssion.’ 

Cf also ilernard Hart, lof ( if, p. 79: ‘This subjective appreciation of the fora's 
at war within us. and delil>cratc adoption of a consciously «clected line of 
conduct, may lx: regardt'd as the rational or ideal solution of a condict, In fact 
it may lx* said to provide the only possible solution in the strict sense of tlie word.' 
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resolved by so inter-connecting the two opposing interest-systems that 
the neural conditions of conflict are removed once and for all. the 
conflict has been for ever ended by a ‘fight to a finish. " No repressed 
system is preserved to carry on a war after the war. Where, however, 
Disintegration (Repression) is employed to resolve a conflict, the 
repressed system is preserved, although its dissociation from the 
remainder of the subject's neurography prevents it from influencing 
consciousness directly. That such repressed sysfems ure preserved, 
and that they may influence consciousness indirectly, as in dreams, 
psycho-analysis affords ample evidence. Morco\Tr, as wc saw f, such 
a repressed system tends to grow; and, as it grows, it makes for the 
disintegration of personality and inihtate.s against a consistent and 
effective life. 

t'oluntary Integration consists of neuiographic changes brought 
about by the action of Will. We have (dreadyj seen that an effort 
of Miill always produces such changes. .Xccording to our fourth law, 
the only way in which the Will produces this or any other effect is 
by intensifying the excitement in a system of active arcs so that the 
remainder of the excitement of the brain sluill drain through that 
system, deepening the path or paths bv which the draining takes 
place. 


s o- a itv iypi.'. oj {_ onjna 

Wc have now to consider more closely the neurographic changes 
involved in the solution of conflict by Voluntary Integration, It will 
be convenient to begin by distinguishing two tyj>es of conflict, 
although we shall see later that the neurogr.iphic cl.angcs which 
remove the opposition are essentially the same in both case- Conflict 
as we have defined it, occurs whenever an invoiurUarv stre.mi of 
ought IS blocked; or, what amoiiiits to the s.une thing, whenever 
the corresponding flow of excitement through brain an s is obstructed 
Theobstructron is always due to competition between two neurograms 

-r. ^ competing or oppo.-mg ti<-urograrns or svstems 

he firet of our two types of conflict niav be distinguished as 
umpolar. The conflict is between one neurograin (general) vt pm posV 
neurogram excited by the Will and some , .1 ' 

excited involuntarily througToW T 
neurogram of a 

from a painful stimulus). Conflicts of T im '"I 

* Bernard Hart, I,., cl. p, ‘ ' commonly 

+ See above, p. t alw>ve, pp. and 170 
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arise when some external • obstacle prevents the fulfilment of a 
purpose. 

The second type of conflict is bipolar ; it takes place between two 
interest-systems, originally on equal terms as regards excitement by 
the Will. Both may be voluntarily excited, as in the case of two 
purposc-neurograms in conflict; or else neither may be voluntarily 
excited. Conflicts of internal ongin are generally bipolar. 

In the first (or unipolar) case, the Will strives to make the excite- 
ment go through one ncurogram. anti one only. In the second (or 
bipolar) case, the Will strives to make the excitement go through two 
neurograms by connecting them ttigether. In the first case, the Will 
may be regarded as a partizan, in the second, as a detached and 
disinten'.stcd judge. These two types of conflict correspond to the 
two sources of science, the practical source and tlie theoretical source, 
dencrihed hy Professor Whitelieadt. The practical .soune is the 
desire to direct our actions to achieve pre-detcrmined end.-. Tor 
example, the British nation, fighting for jiistne, tuiiis to science, 
which teaches it the imptirtance of compounds of nitrogen The 
theoietical source is the desire to understand.' J 

Li t us now consider in greater detail the solution of unipolar 
confhets by \'oluntary Integration. We mav rijiresent the neural 
conditions of tiii^ type of confiiet tiy Fig 10 on p. 17S. In this diagram, 
A represents the >\siem of .ires iiiaxiinall}’ excited at .my moment, 
when occupies the focus of i on.sciousness, wliiie represents the 
purpose-neiirograrn throiigli which the Will sirive> to make t)ie 
excitiiiient from A iliaiii. To this end, the Will increase-^ tlie excite- 
ment in Z ; and, for this to i>e jiossibh-, Z must be active, or, in other 
words, Z- mu-t be present on the tniige of cimsciousiic-ss. As the 
excilenu'ut in / rise^ under tlie influenti of the Will, the excitement 
from A tends to diain into Z bv tin- -.bortest available path. Suppcise 
that this path proceeds fiom the element a of .-1 to the element ; of 

• Soi* abovi*. j) 

t rrt‘.si<U'riUal Adflri’iss to Hntish AsstKiuitjon. Newc.ustlc, 

repnntffi in The Oifiuyinutiou (f j> ioi> 

J liH.cif p lob Prnfeiisor Whitehead ' To , IV Old nnsconception. I most 
emyvhatically bi.vto that 1 do ntd vons\d«'r oui* source ab in any nobler than 

the other, <»i intj MiMCsdiy n.nre intere«iting 1 caniBtt why it is iK'hler to strive 
to underst.ind than to busy oiu*H«‘lf with the rifjht ordering of one's actions Hotb 
have their bad side, there are evil endi directing actions, and there arc ignoble 
cunosities ot the understanding’ In aii<*ther jdacc {toe ctt. p. m). Profess^tr 
Whitehead holds that 'the hrb.t gieat steps in the OTRamzation ol thought were 
due exclusively to the practical source of scjeiitific ai. tivity. without any admixture 
of tlie theoretical impulse ’ ^^e sh.Ul liase reasiin to iloubt the correcitiess of this 
last opinion, for w-e shall M*e that theory is old as the instinct of curiosity, aud 
that therefore it long preceded man. 


G. K. 
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Z. Since we are considering a case of conflict, we have to suppo.se 
that, as the excitement begins to flow from a to 2, it meets an old 
path of much lower rosi.stance, leading not to 2 hut <> the neurogram, 
V , of some habitual, instinctive or reflex movement which then takes 
place and so drains the excitement The result is to defeat the \\ill s 
effort to cause the excitement to dram through Z 

Suppose, for example, that I wish to unscrew a metal lid from 
a glass ;ar. I am faced by the jar with the hd stuck fast, and this 
image is in the focus of my consnoiisnc.ss Its neiiiograrn i.s repre- 
sented by A in the diagram. My jmrpose is to grip the jar tightly 
with one hand and the lid with the other, and then to twist one hand 
relatively to the other without my tingi rs slipping lo this com- 
plicated movement corresponds the excitement of Z in the diagram. 



and when the movement takes place--v lien Z dr, mis the ixcitement 
—the lid is unscrewed. But if the lid is stuck vtrv fast indeed, a 
great effort of my Will is required from me in order duit 1 may gnp 
the jar and lid so tightly that, when I twisi my hands relatively to 
one another, my fingers shall not slip. L Iuiiiatelv, a point is rearhed 
when the pressure on my fingers eausts nu .sO unpleasaiu a feeling 
that my Will is unequal to the- task of gripping mou tightly. The 
unpleasant feeling corresponds to the exmeiiunt of f in the diagram. 

Now, it may happen that the hd i-, not so tightly stiu k but that, 
with a very great effort, I may be able* to make the iieiess.uy move- 
ment in spite of the unpleasant feeling In th.it case 1 i vute Z and 
the path Aa...zZ sufficiently to lower tlu resi:,tarice of the path 
below that of the path Aa ... U . 

Or again JJ may correspond to some lower propeiibity of instinct 
or of habit, while Z corresponds to an ideal impubse. Thus William 
James writes: 

The Ideal impulse [wtien compared witi, the prupensilv] appears a stiU 
small voice which must be artificially remfoiced to prevail 1- Hon is wliat 
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reinforces it, making things seem as if, while the force of propiensity were 
essentially a fixed quantity, the ideal force might be of various amount. 
But what determines the amount of the effort when, by its aid, an ideal 
motive becomes victorious over a great sensual resistance:' The very 
greatness of the resistance itself. If tlie sensual propensity is small, the 
effort is small. The latter is wadr great by the presence of a great antagonist 
to overcome. And if a brief definition of ideal or moral action were rerjuired, 
none could be given which would better fit the appearances than this: it 
is action in the line of the f^realest resistance. The facts mav be most briefly 
symbolized thus: U standing for the propensity, H for the ideal impulse, 
and If for the etfort: sc < U. 

if a IT > 

In other words, if W adds itself to if. U immediately offers the least resist- 
ance, and motion occurs in spite of it. But the If dijes not seem to form an 
integral part of the Z. It appears adventitious and indeterminate in advance. 
We can make more or less as we please, and if we make enough, we can 
convert the greatest mental resistance into the least. Such, at least, is tlie 
impression which the facts spontanc-ou.sly produce upon us*. 

In thi,s way, as well as by the method of Kejiression already desrnbed, 
temptations may be overcome. 

Jiut It will often happen that a direct effort of Will is insufficient 
to cause /. to drain the e.xcitement from A . When the Will is incapable 
of directly ( xciliiig Z (and the rlirect path, Au ... :Z, from .-1 to Z) 
sufficiently to make the excitement dram by that route instead of 
by the path a ... U, the excitement may still be drained from A to Z 
if the Will can make an indirect path, Aa ’ ... z'Z, from .-1 to Z, avoiding 
V and Its cotinexifnis. Reasoning is the process bv which the Will| 
may make a new^ indirect path of this kind In tins process the Will 
first concentrates excitement in Z. although Z fail' to dram the 
excitement. If then Z drain the excitement directly from .-1, the 
conflict is resolved without reasoning; but, if not. Z remains active 
and ready to assist in guiding the excilenient towards itself. This 
guiding continues throughout the process; it works by multiple 
stimulation, in the manner already § desenbed; and it consi.sts, as we 
have seen, in the excitement always tending, when other things are 
equal, to flow through the paths that are most closely connected with 
the active interest-system, Z. 

• Wilhion J.imcs, Air. 'it. Vol. n, p The letters are changed to fit our 

diagram 

I Wo liave .ilrraily (oil p. 1IJ5) remarked that the operation of the Will always 
mixlffics Mourographic connexions. 

} W. James (Air. cit. Vol. 11. p t,to) m.ikes 'ahitiiy ■ deal with soii.i data the 
techmeat differenlia of rcu.cming' .ind so marks it off from common associative 
(involuntary) thinking. 

§ See above, p. and below, pp. Z57 et st.j 
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The voluntary concentration of excitement in Z having failed, 
we suppose, to cause direct drainage through a ... 2 , the Will next con- 
centrates excitement in A : attention is concentrated upon 3. The ex- 
citement now spreads to numerous associated neurograms* * * § a', a ”, ... , 
in addition to a. Concentration of excitement m a would lead, not 
to 2 and so to Z, but to U instead. So now excitement is concentrated 
m one of the other neurograms connected with A, say a'. From a' the 
excitement diffuses to many others (d', ...), some of which are already 
connected to a', and, if the excitement in a' is now greater than it 
has previously been, to some new ones now connected with a' for 
the first time After diffusion, concentration! excitement is now 
concentrated upon some one, sayj, b', of the neurograms to which 
exatement has diffused from a'. From b' the excitement again diffuses 
to a number of neurograms, in one of which it is concentrated And 
so the process proceeds, concentration alternating with diffusion. 
Finally, if the process is successful, Z is reached through one of its 
connexions r'. The excitement then drains from A to Z through the 
path A a'... z'Z 

The example already § considered will illustrate the process As 
excitement is concentrated in Z, my fingers gnp and my hands begin 
to turn in opposite directions My fingers do not, however, move, and, 
lest they should slip, my gnp increases As the strain increases, an 
unpleasant feeling, due to the excitement of 17, rapidly grows More- 
over, from £7 the excitement passes on to other arcs the excitement 
of which leads to the relaxation of the strain |1 the excitement is 
being drained through U to these arcs instead of Through z to Z. 
We are supposing that direct stimulation of my purpose-neurogram 
Z is insufficient to achieve my purpose. My failure is not due to the 
tearing of my muscles, which could only result from a state of maniacal 
excitement incapable of production by voluntary effort It is due, 
as we have said, to the excitement draining from a to U instead of 
from a to 2 . 


* Three of these are shewn m the diagram in addition to a and a' which are 
lettered 

t Sscc above, Fig 5 p 80 

+ In the language we shall use later (eg on pp 187, 190) h' corresponds to 
an essence abstracted from indefinite impressions of the world of experience. 
Wh> this particular essence is abstracted will appear when we consider (on pp 231 
et seg ) how new paths made by reasoning must form a certain kind of system 
(a ‘maximal endarchy ) corresponding to the systematically arranged, or 'har- 
monious' world of expenence (the 'endarchy of science') 

§ See abo\ c, p 178 

II We may imagine neural connexions resembling those shewn m the diagrams 
(Figs 3 and 4) on pp 75, 76 above 
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My purpose-neurogram remaining active, I now concentrate my 
attention on the jar with the stuck lid excitement is being con- 
centrated in A . Among the ideas that enter my field of consciousness 
are those which correspond to the excitement of the neurograms 
a, a', a" , Then a represents the idea of ' taking hold and starting 
to unscrew,’ which leads directly to 2, but which leads also to 
(unpleasant feelings and the rest) under cm umstances which result 
in ®, and not 2, coming into the focus of consciousness We may 
suppose that a' represents the thought that the hd is too small for 
the jar, a", the thought that the lid is stuck to the jar by some such 
substance as candle wax, and so on 

Having failed to excite my purpose-neurogram sufficiently to 
cause the hd to move, and having concentrated my attention on the 
jar with its stuck lid (H), I realise, not merely that the top is stuck, 
but that it is stuck at a particular place, or stuck because it is too 
small (a'), or stuck because some adhesive substance joins it to the 
jar (a") I now concentiate on one of these ideas for example on 
a', that the hd is too small As the excitement diffuses from the 
corresponding neurogram a' a number of associations of this idea 
(a') of smallness come before my mind, with vividness depending 
upon the excitement of the corresponding neurograms, and so in part 
upon the extent to which these neurograms are stimulated from my 
purpose-neurogram which continues active all the vihilc One (b') of 
these associations of smallness may well be, that the lid has contracted 
in cooling lucre than the glass jar the lid may be too cold, and may 
expand again on heating Once more, I concentrate my attention on 
this idea, and, among the associations to which it gives nse, is the idea 
that heating may be produced by the friction of my fingers On this 
idea I then concentrate, and autoinaticallj' my fingers rub the hd 
until It turns freely in my hand The conflict has been resolved by 
successive stages of voluntary integration 

We shall shortly* return to this example of the solution of a 
unipolar conflict by reasoning — a special (and specially important) 
case, as we have seen, of voluntary integration — in order to illustrate 
certain characteristics of reasoning in general Among these charac- 
tenstics we shall have to consider particularly the alternate concentra- 
tion and diffusion of neural excitement, the relation of the hnked 
neurograms, successively excited as the chain of reasoning proceeds, 
to the outside world of things about which one is reasoning , and the 
influence of the purpose or aim, which overshadows the reasoning 
• On p. i86 below. 
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process from the start. MeanwhUe, however, we have to illustrate 
the solution of bipolar conflicts, by voluntary integration and especially 
by reasoning; and then to compare the three* voluntary means of 
resolving a conflict, by disintegration, by disintegration combined 
with integration and by integration respectively. 

In bipolar conflicts there are two interest-systems attracting the 
impulse in opposite directions. We proceed to consider how the 
conflict is to be solved by voluntary integration. 

The diagram (Fig. ii) represents a case of bipolar conflict; 
Zj and Zj are the interest-systems in conflict; and Aj are direct 
paths leading respectively to Zj and Z^. The complete solution of 
this conflict consists in making A drain into both Zj and Zj. But 
the conflict may be resolved otherwise than by this complete solution. 
One way of doing so is, as we have already seen, by connecting to 
the ©-process and so repressing it. The conflict is then resolved by 
Disintegration. Another method, which does not give the complete 
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solution of draining A into both Zj and Z^ but which may nevertheless 
give a solution sufficiently complete for niany prartical purposes 
without involving direct Repression, consists in concentrating ex- 
citement in one of the opposing systems, say Zj , so that the threshold 
AAy is lowered; the excitement will then drain by the path AA^Z^ 
instead of by the path AA^Z^. Moreover, the neurography is altered, 
so that in future Zj will always tend to drain excitement from A 
without opposition from Z^. The conflict has been thus far solved, 
and this partial solution suffices if all that is required is to choose 
either Zj or Z 2 . no matter which. If, for example, while I am walking 
in the country without any object but that of enjoying the open air 
and exercise, I meet a fork in the road, it matters to me not at all 
which turning I take. My proper course is not to stand hesitating 
between the two, but — perhaps after tossing a coin — to choose one 
or the other. My choice consists in concentrating my attention on 
the thought of the road I am to follow. Conflicts of this type may seem 
insignificant and unworthy of serious consideration ; but, as Mr Fluegel 

♦ See a (ii), b (ii), and c (ii) in Table VI on p. 169. 
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has pointed out*, they are distressingly frequent to some minds. But 
where the conflict is more serious, where Zj and Z^ both represent 
large and deep interest-systems, the device of tossing a coin, followed 
by the concentration of excitement in Zj (or in Zj) fails altogether 
to furnish a satisfactory solution. In such a case we have to rely on 
reasoning to furnish new paths which shall enable the excitement 
from A to drain into both Zj and Z^. 

Suppose, for example, that an old and well-established manu- 
facturing business has of late been going down-hill, and recognises 
its need of a scientific director or manager, who shall introduce new 
appliances and processes, and bring back to the firm its old prosperity. 
Those now in control of the business are anxious to appoint the best 
possible man and, we may readily suppose, to pay him the least 
possible salary. Now, the man who will come for a relatively low 
salary is likely to possess relatively low qualifications. There is, there- 
fore, a conflict in the mind of the present managing director between 
the desire to appoint a highly qualified man and the desire to pay 
him a low salary. The neural conditions of the conflict are represented 
in the diagram (Fig. ii, p. 182) where Zj and Zj represent the opposing 
interest-systems, Zj corresponding to the purpose of getting the best 
man, and to the purpose of saving the most money. Then the 
excitement of the direct paths (to Zj) and/lj (toZj) may correspond 
respectively to the thoughts (3Li) of paying a high salary to get the 
best man, and (S2) of paying a low salary to save the most money. 
The two opposing purpose-neurograms (or systems of neurograms), 
Z| and Zg, are therefore tending to drain the excitement (from A) 
in opposite directions. The complete solution of this conflict is 
effected by so modifying the ncurographic connexions that the ex- 
citement from A may drain into both Zj and Z^. If, for example, 
I am able to reason out a connexion Z-iZi ■■■ between Zj and 
I shall, as we have seen, bo forming a neural path Z^Zi ... z^Z^ by 
which the excitement may drain on from Zj to Zj. The completion 
of this path will at once tend to make the excitement from A proceed 
to A-i and so through Z^ to Zj. instead of through A.^ to Zj. This 
follows at once from an argument alreadyf given, when we reflect that 
the new path ... is of lower resistance than the reverse path 
^2 ■?! + ; and that the existence of conflict entitles us to assume that, 

* Loc. cit. p. 495. I See above, pp. 86 to 88. 

t Thi.s is William James' [Inr. cit. Vol ii, p. 581) law of forward conduction. 
(Cf. W. McDougall, Physiological Psychology, pp. 136, 137.) The resistance of 
... r, is doubtless lowered to some slight extent by the greater lowering of the 
resistance of the path r, ... r j . 
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before the opening of the new path ZjZi ... z^Z^, the nval paths 
AAjZj and AA^Zg offered equal resistance to the exatement in A If 
therefore Zj can be connected to Zg by reasoning, the excitement from 
A will dram through Aj to both Zg and Zg, the influences of Zg and 
Zg on the direction of the excitement having been harmonised by the 
newly formed neural connexions between them The conflict will thus 
have been solved 

In our illustration, where Zg is the neurogram of the purpose to 
appoint the best man and Zg is the ncurogram of the purpose to save 
as much money as possible, the reasoning process that connects Zg 
through Zg and Zg to Zg may take the form of reflecting that a first 
rate manager may so improve the manufactured article as to increase 
the demand for it, or its selling price, or both, and thus to increase 
the firm’s receipts by far more than the amount of his salary , so that it 
wiU be cheaper (Zj) in the long run to pay a big salary (.,4j) and so to 
get a good man (Zj) than to offer a small salary (/Ij) and miss both 
the better man (Zj) and the big profit that means the greater 
saving (Zj) 

Let us consider another case of bipolar conflict that will illustrate 
the differences between the three types of voluntary (willed) solution 
named in Table VI on p 169 namely, solution by disintegration 
(Repression), solution by disintegration combined with integration 
(Displacement), and solution by integration (Conscious Control or 
Reasoning) Suppose that, knowing the constitution of the blue 
cobalt glass that is often used in lamps that mark the entrances to 
police stations, and knowing also certain optical pro] rties of the 
constituents in relation to various monochromatic lights, we calculate 
that the cobalt glass will absorb yellow and green light much more 
than red hght, and red light more than blue or violet light Our 
calculation then tells us that white light (containing red, yellow green, 
blue, and violet lights in the proportions in which they are contained 
in sunlight) when looked at through cobalt glass will appear blue- 
violet, the yelloiV, green, and red rays having been in large measure 
absorbed by the glass Then suppose that, in order to test our calcu- 
lated colour by experiment, we look at a gas flame through the glass 
It appears red, not blue We have therefore a conflict between the 
blue of theory and the red of practice In our diagram (Fig ii on p 182) 
Zg may correspond to blue and Zg to red We want to believe both 
the reasoned deduction (Zj) from well established facts, and we also 
want to believe the evidence (Zj) of our senses But the two are in 
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opposition, and our desire to believe one conflirts with our desire to 
beheve the other 

We may resolve this bipolar conflict in any one of the three ways 
of which we have just reminded ourselves In the first place we may 
Ignore the result of the expenment in which the light appeared red 
we try to forget, and in due course succeed in forgetting that we 
evei tned the expenment We then repress Zj, disintegrating Zj 
from the remainder of the system Our conflict has then disappeared, 
for we rest assured that theory is correct in telling us that white hght 
shining through cobalt glass appears blue (The obvious dishonesty 
of this solution IS probably* a particular case of a general ethical 
mfenority of this method —repression or disintegration — of resolving 
conflicts ) 

In the second place we may resolve the conflict by disintegration 
combined with integration in short, by displacement I may say 
to myself— almost in the words of Dr Hart s patient ' Green, that’s 
green, that s blue f— ' Red that's crimson, that s purplish, perhaps 
quite purple, or say blue In this way I voluntanly concentrate upon 
and extend any ‘blue’ element there may be in my Z* neurogram, 
meanwhile ignonng the ‘red’ elements, until, by a combination of 
integration with disintegration, I have displaced Zj so as to coincide 
with Zi 

Finally we come to the third — the idealj — method of solving a 
conflict namely by integration Integration in this case involves 
linking Zj to Zj by means of a new path, and the process by which 
the new path is made is, as we said§, that of reasoning This new path 
IS made by observing that the red colour of cobalt glass seen by 
gas light IS only a particular case of its BLUE — red — green — yellow 
colour S( en by sunlight for gas hght lacks nearly all the blue of sun- 
light, and Its yellow and its green are largely absorbed bv the glass, 
so that the transmitted portion of gas light must be almost pure red, 
a deduction which accords exactly with the result of expenment 

* Cf 1 lucgel loc cil 

t B Hart loc cit p no quoted above (p 170) to illustrate the solution of 
d conflict by displacement 

J Set above, p 175 


§ Set above p 179 
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We have now to examine more closely certain general charactenstics 
of the reasoning process We might employ any of our examples — 
that of unipolar, or either of those of bipolar, conflict — to illustrate 
these charactenstics We shall, however, find it most convenient to 
use the first example* — that of a unipolar conflict — because in that 
case we noted details upon which it was unnecessary to remark again 
in either of the examples that followed 

We observe, to begin with, that (as we said when first! using the 
word) reasoning involves making new association paths Novelty — 
ability to deal with NOVEL data’ — constituted, in William James’ 
view, 'the technical differentia of reasoning ’J Moreover, we are about 
to emphasise tne fact that voluntary (willed) concentration of 
attention is part and parcel of all but the simplest, if not indeed of 
all, reasoning, and we ha\c already § quoted the conclusion, strongly 
suggested to Mr Burt by the results of his Oxford expenments on 
schoolboys, 'that one feature or function of attentive consciousness 
,.[is] the power of readjustment to relativelywoicf situations by organ- 
ising new ps3'choj5hy',ical co-ordinations ’1| The new association paths 
made by reasoning are illustrated in our diagrams (Figs lo and ii) 
Let us next recognise how important is the toiii cntration of 
attention (or of neural excitement) during the reasoning process When , 
in our example of the stuck metal lid, a' and a" both camt into my 
mind together, my reasoning would have ended there had I faded 
to concentrate on a' and to leave a" out of account for the time being 
I had, in fact, to concentrate on the idea that the hd was too small, 
without further considenng, foi the moment at least, the possibility 
that the hd might be stuck with candle wax Thus, in reasoning 
the neural excitement is more stnctlv localised than in involuntary 
(common associative) thinking ‘ The first thing,’ says William fames^f, 

* See above pp 178 and i8o i8i t See above p 179 

t Loc cil Vol II p 330 already quoted above p 179 
§ See above pp 116 117 

II Loc at p 168 (Italics mine ) Cf also the passage from Mr Burt quoted 
above on pp 116 117 

Loc ett Vol 11 p 341 Ci also p 330 Heasoning may then be very well 
defined as the substitution of parts and their implications or consequences for wholes ' 
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‘is to have seen that every possible case of reasoning involves the 
extraction of a particular partial aspect [say a'] of the phenomena 
thought about [ 3 ], and that whilst Empincal Thought simply 
associates phenomena in their entirety. Reasoned Thought couples 
them by conscious use of this extract * ’ or abstracted essence If, 
for example, in mathematical reasoning we mention ‘ force,’ e mean f 
(that IS, we think only of) force as defined by Newton that which 
changes or tends to change a body’s state of rest or of uniform motion 
in a straight line No idea of force of character, or of a patent food, 
or of any of the multifarious meanings of the word in common speech, 
enters our consciousness The ncurograin excited is correspondingly 
limited Or again, if, when reasoning about the physical properties 
of gold, we refer to its ‘yellow’ colour, no thought of the yellow 
press enters our minds, and the excited (portion of my) neurogram of 
' yellow ’ IS coj respondingly limited (But when we try to reason about 
‘education’ or about ‘character’ we commonly fail similarly to 
restnet the excited systems of neurogranis, and, in so far as we do 
so fail, our thinking partakes of the nature of day dreaming— common 
associative thinking — rather than of reasoning ) 1 1 is because voluntary 
concentration of excitement is characteristic of all reasoning, that 
reasoning is pre-eminently a process of voluntary (willed) thinking 

1-or another reason also, concentration is of extreme importance 
in the reasoning process According to our second law of thought, 
the greater the concentration of excitement in any one of the hnked 
neurograms say, in a'— that make up the new path from A to Z (in 
hig IP p 178), the greater, in general, will be the number of neural 
arcs into which the excitcimnt diffuses The greater therefore will be 
the number of neurograms [b' , h", ) from among w hich the W ill may 

choose one (6') in which to concentrate excitement next In other 

• William James gives another reason why particular partial aspects or 
essences of concrete facts arc used in reasoning instead of the complete facts 
from which they are extracted Thus he asks Whv are the couplings consequences, 
and implications of extracts more evident and obMons than those of entire 
phenomena^ And he answers this question by pointing out firstly that ‘the 
extracted characters art more general than the concretes and the connections 
they may have are therefore more familiar to us haMng been more often met 
in our experience ’ He continues The other reason why the relations of the 
extracted characters [thought of as s'] are so evident is that their properties are 
so feis compared with the properties of the whok [3 for e> ample] from which 
we denved them In every concrete total the characters and their consequences 
are so inexhaustibly numerous that we may lose our way among them before 
noticing the particular consequence it behooves us to draw But if we are luck> 
enough to single out the proper character we take in as it were by a single glance 
all its possible consequences ' (Loc cU Vol ii pp 341 342) 

t Sec above, p 45. 
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words, the greater a man’s power of concentration, the greater cetens 
paribus will be his choice of new • paths for his reasoned thought and 
the greater therefore will be his chance of finding a solution for his 
conflicts, a way out of unprecedented situations] 

Diffusion, as we said, follows concentration The variety of 
different ideas that may occur to me during the diffusion stage (from 
a', say) does not depend only upon my Will my power of concen- 
trating attention on the matter in hand and so of multiplying the 
excitement as to make it flow into every connected neurogram and 
into some other neurograms not pieviouslv connected with a' It 
depends also upon a general neural feature, which we have defined 
and called Cleverness], and which wt may here loosely describe as a 
capacity for forming new associations (due, perhaps, to innately' low 
thresholds between brain neurones) And it depends upon my relevant 
knowledge that is, upon the number of my neurogiams already 
connected with a' The greater my Will, my Cleverness, and my 
knowledge of the matter in hand, the greater will be the number of 
associated thought-activities that may appear on the fringe of my 
consciousness as I concentrate my attention on a' , or, in other words, 
the greater will be the number of the neurograms into which excite- 
ment diffuses from the neurogram a' in which it has been concen- 
trated My chance of successfully completing the reasoning process 
by finding a new pa.thAa'b' z'Z from ^4 to Z therefore depends upon 
my Will, my Cleverness, and my relevant knowledge 

• On p I2I above we have quoted from Dr Webbs table of corrected co 
efficients = 47 as the coefficient of correlation obtained m hi, investigation 
between Onginalitj and g The corresponding coefficient buween Onginality 
and Cleverness IS given in our Table III p 127 abovi as 88 e now see wliy ^ 
should enter so considerablv into the constitution of Originality so that Originality 
does not depend on Cleverness alone If as we ha\ e seen reason to bilieve 
g IS educable Onginality can be increased by the development of g 

t above p 135 J See above p 123 
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THE ORGANISATION OF THOUGHT 
§ I. The World of Experience. 

Now my knowledge employed in reasoning about the 'real’ world, 
the world of experience, must itself fit experience if the new path, 
formed by reasoning, is to lead to a solution of the conflict. That is to 
say — if we follow William James in his lectures on ' Pragmatism,’ or 
Hans Driesch in his ’Gifford lectures,’* and regard that which fits 
experience as being, so far, true — the stejrs in our reasoning process 
must each be true. This characteristic of the reasoning process we 
have now to examine at some little length. 

Let us first illustrate our statement that the steps in successful 
reasoning about the world of experience must themselves fit experience, 
if, in our example of the stuck metal lidf, the organisation of my 
neurograms — the neural correlative of my knowledge — had not corre- 
sponded with that of the ’ real ’ world, I should have failed to unscrew 
the lid. Thus, if I had wrongly supposed that the metal of the lid 
contracted on being heated {whereas it ’really’ contracted on being 
cooled), an idea 513fl of the lid being too hot (instead of the idea 6' of 
its being too cold) would have followed a' into the focus of my 
consciousness; and the neurogram W would have div'erted the ex- 
citement from the true path Aa'b'c' ... z'Z by which Z could be reached. 
In fact, the failure of ray neurograms (where W instead of h' was 
connected with a') to fit the world of experience (where the object of 
my thought, i', was connected with the object of my thought, a') 
would have prevented me from solving the problem or resolving the 
conflict. So we repeat that, for successful reasoning about the ’real’ 
world, each link in the chain of neurograms must correspond to a 
‘real’ fact. 

There arc such facts in the world of our experience. Suppose for 
example that and Eg are two successive elements in a chain of 
neurograms by which, in reasoning about the ‘real’ world, A has 
been connected with Z. We write and E „ — instead of capital 
letters (e.g. T, Q) which we commonly employ to denote neurograms 
of complete concrete things — in order to remind ourselves of the 
* Vol. I, p. 7. I See above, pp. 178, 180, 181. 
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stnct localisation of neural excitement dunng reasoning and Eq 
are neurograms of ‘particular partial aspects’ (E„ and E,, say) or 
‘essences’ — extracted abstract characters — such as are always used 
in reasoning* 

It will be convenient to extend the system of symbols already f 
descnbed by using Roman letters to denote those facts J or essences 
to which correspond neurograms denoted by the same letters in Italic 
type Thus, if A represents a fact or essence, the thought-activity, or 
idea of A, which enters my field of consciousness when I think of 
A IS represented by and the neurogram whose excitement, in whole 
or in part, accompanies my every idea (S) of that fact (A) is repre- 
sented by A 

By saying that the link between and must correspond to 
a ‘real’ fact, we mean that, in the world of experience, the essences 
Ej, and ‘ involve or imply each other One of them is a sign to us 
that the other wiU be found They hunt m couples, as it were ’§ And 
the world in which we live does present a number of abstract (general) 
characters which affect such constant habits of mutual concomit- 
ance, or repugnance In our world such a proposition as that E^ is 
Eg, or includes E,, or precedes or accompanies E, if it prove to be 
true in one instance, may very likely be true in every other instance 
which we meet This is, in fact, a world in which general laws obtain, 
in which universal propositions are true, and in which leasomng is 
therefore possible ’ || 

Now the general characters whose habits of mutual concomitance 
are best established arc those which natuial science has defined And 
among the expressions of such habits, w'hether in siatemenls of 
particular facts (as that ‘E^ is Eg ) or of general laws (as that what- 

• See above p 187 f On p 70 above 

J See below, p 19 1 

§ W James loc cit Vol ii p 337 Cf also Pomcar6 {loo c\t p 17) The 
most interesting facts are those which can be used several times those which 
have a chance of recurring We have been fortunate enough to be born in a world 
where there are such facts Suppose that instead of eighty chemical elements we 
had eighty millions and that they were not some common and others rare but 
uniformly distributed Then each time we picked up a new pebble there would 
be a strong probability that it was composed of some unknown substance Nothing 
that we knew of other pebbles would tell -us anything about it Before each new 
object we should be like a new-born child like him we could but obey our caprices 
or our necessities In such a world there would be no science, perhaps thought 
and even life would be impossible since evolution could not have developed the 
instincts of self preservation Providentially it is not so but this blessing like 
all those to which we are accustomed is not appreciated at its true value The 
biologist would be equally embarrassed if there were only individuals and no 
species and if heredity did not make children resemble their parents 

II Cf W James, Vol ii, p 337 
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ever includes E, includes E,’), those which best fit experience, and 
are therefore most true, are those which natural science has taught 
us These co-called 'scientific facts’ and ‘laws of Nature’ summanse 
human expenence of our world in carefully defined termi, In short, 
those statements of fact or law that are most true arc also most 
precisely defined they are statements of definite facts They do not 
deal directly with things as wholes, with concrete things, but with 
extracted characters, essences, or abstracts The concrete things of 
our expenein-o are far too complex, and our ordinary (non-scientific) 
thoughts of them are far too ill defined, for us to be able to make 
true general statements — true ‘ universal propositions — about their 
relations to each other So we cannot reason about them Our 
neurographic imagery will help us here again for we have already* 
seen how complex and ill-defined is the neurogram of any familiar 
concrete thing, and how necessary it is for successful reasoning that 
we should concentrate excitement in some narrowly defined portion 
of any such wide system of inter-connccted arcs that may be excited 
during the reasoning process 

We have just been using several different words to desenbe the 
world of our experience and its subdivisions general characters, facts, 
laws, definite facts, concrete things, essences and abstracts Some 
simplification and definition of our terminology is necessary before 
our enquiry can proceed 

Wc shall therefore in future use the word thing to denote any 
portion of th real world, assuming for the purpose of this definition 
that th‘ world of which we have expenence is a realitv independent 
of our sensations or other thought-activities 

We have next to distinguish between a thing in itself — a part (or 
perhaps the whole) of the real world — and things as we believe them 
to be We shall accordingly use the word fact to denote a thing as 
it IS generally assumed and defined to be, after venfication that the 
’fact fits all available previous expenence of the thing 

Ihc word cisence we shall use to denote such a particular partial 
aspect of a fact as can only be thought of as a whole or not at all 
an ’all or none part of the world of expenenief To an essence 
there corresponds, in the brain of anyone to whom the essence is 
known, a neurogram-element, which we define as a system of nervous 

* See above p 187 

t The lilt anmg of essence thus defined will become clearer in the sequel 
Meanwhile we may take as an illustration the atom of hydrogen (or of any other 
element) as first thought of by Dalton and liis followers before the disruption 
and the structure of atoms began to be discussed by modern physicists. 
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arcs all of which are excited when the corresponding essence is 
thought of. 

Our reasons for making these definitions and distinctions will 
appear as our enquiry proceeds. We may however here observe that 
our object in distinguishing things in the real world from facts in the 
world of our experience is to avoid assuming the identity of things 
in themselves with the facts that ^Ve know. The identity may exist, 
but it is unnecessary for our purpose to assume it. According to our 
definition of a fact, the world of things behaves exactly as if it were 
identical with the world of facts: the facts, as we said, fit experience 
and are therefore ‘true.’ Indeed, everything has happened as if our 
facts were indistinguishable from the real things they represent. And 
if some new experience of things does not fit the then known facts, 
the new experience will alter the old facts*, and the new facts that 
take their place will again fit all available previous experience. 

For the present we shall concern ourselves with facts rather than 
with the things-in-themselvcs which these facts represent. And our 
word ‘fact’ maydenote any portion of theworld of experience, however 
complex or however simple f, but always including whatever invariably 
accompanies it J . So the whole world of experience is a single fact ; 
and so also is every subdivision of it down to the simple fact, which 
consists of a single essence such as we have just defined, together with 
whatever other essences invariably accompany it in the world of 
experience. 

Moreover, a fact, as we have defined it, is always definite: it is 
a strictly limited portion of the world of experience. We shall have 
more to say on this point later on§. Meanwhile we nott that science 
concerns itself with such definite portions of the world of experience. 
Facts, as we have defined them, are indeed the material with which 
science works. If examples are wanted of the manner in w'hich science 
concerns itself with (definite) facts, and preferably with simple facts 
or even wnth essences themselves, rather than with whole concrete 

• As, for example. Newton’s law of gravitation has been altered by the 
confirmation of Professor Einstein's prediction concerning the bending of the 
path of light in passing near the sun. 

f It is true that the word ‘ fact ’ is often used to denote the relationslup between 
two simpler portions of the real world as when we say 'it is a fact that A is B.' 
Used in this sense the word fact denotes something in which at least two elements 
are distinguishable; so that the neurogram in such a fact would be composed of 
at least two distinguishable elements. But in common parlance the word fact is 
also used to denote a thing which is not necessarily composite, or in which two 
or more elements are not necessarily distinguishable. Thus G. K. Chesterton speaks 
of ‘such facts as Death or Daybreak.* {The Nation, February, 1918.) 

J See below, p. 213. § See below, p. 214. 
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things, they are easily found. The point and line, for example, about 
which Euclid reasoned are not the point and line as we know them. 
We have no direct experience of a point without magnitude, or of a 
line without breadth. But, for the purpose of arriving at true universal 
propositions through geometrical reasoning, we extract the character 
of position from the point as we know it, and the character of length 
from the line as we know it; we define the point or line as being, for 
all geometrical purposes, equivalent to these simple general characters; 
and we deal only with the abstracts thus defined. In the same way, 
the gold (or other substance) whose properties the chemist investigates 
and about which he reasons, is not the gold which the plain man 
knows — the measure (as he is too apt to think) both of men’s work 
andof God’sgifts — but its extracted character, the element Au, charac- 
terised no less by its chemical properties, or by the pink colour of 
gold vapour or of gold ruby glass or the green translucence of gold 
leaf, than by the yellow sheen of the minted sovereign. 

But the facts of which we have been speaking, although definite 
and far more simple than the blurred and hazy impressions which are 
a I' that men retain 'tf .most of their experiences of the real world, may 
still possess a considerable degree of comple.xity. The chemist’s gold 
for c.xamplc, although it is far simpler than that of common speech, 
possesses multifarious chemical, physical, mechanical and other 
properties. For reasoning purposes it is necessary, as we said*, to 
abstract from the impressions we retain of our experience, and to 
define t, not merely a fact, which though definite may be complex, 
but some essences— particular partial aspects— of the faetj. In this 
process of abstraction, the impression with which we start is, we 
suppose, the result of a direct experience of some comple.v, concrete 
thing, part and parcel of the real world itself. When we abstract 
from it some particular partial aspect or essence, we are not of course 
altering the thing itself, but only our thought about the thing. For 
example, wdien we abstract from our impression of the complex 
concrete thing which we call the ‘point of a pin’ the essence of its 
position in space, the pin point still remains an unaltered part of the 
universe. The process of abstraction may therefore seem to be taking 
us away from the real world, Wc may seem to be describing as 
essences, and therefore as partial aspects of facts, w'hat does not 

* On p, 187 above. 

t This definition will sornetiiiics involve the invention of a new word which, 
as Poincar^ says {loc. c’t. p 28). will often be sufficient to bring out the newly 
discovered relation and the word 'vill be creative 

{ Cf. p, 214 below. 


G. E. 


13 



194 


THE AIM OF EDUCATION 


II. 11. l 


belong to the real world as we expenence it. But that is not our 
intention : we only describe as facts or essences what does fit expenence. 
In other words, it is only those abstracted portions of the world of 
expenence which, as we reason about them, yield verifiable conclusions 
— or, in short, those which fit expenence — that we shall speak of as 
essences or facts 


§ 2. The Endarchy of Sett nct 

The definite facts with which science is concerned art no mere 
conglomeration of disconnected items, all equally significant or equally 
insignificant On the contrary', each has its proper place in an orderly 
system of relationships. ' Scientists believe,' sajs Poincare, ‘ that there 
IS a hierarchy* of facts.'! Otherwise — that is if all facts and all 
essences were equally significant, important, or \ aluable — we should 
know a continually decreasing proportion of the real world, for, as 
Poincarfe points out, 'However great our activity, facts outstrip us, 
and we can never overtake them, while the scientist is discovenng 
one fact, millions and millions are produced in every i iibic inch of 
his body ’ J But if, as we said, the facts and essences with which 
science is concerned arc not all equally important, we ma}' select and 
get to know the more important of them, and so acquire true know- 
ledge of an increasingly valuable proportion of the real world, even 
though relatively unimportant things arc gaming on us all (he while. 

If now we enquire what exactly we mean by one ossenci being 
more significant, important, or v'aluable than another essence E, to 
any one of us personally, we shall find that the neurogram of the 
first is deeper than the neurogram of the second so that, dunng 
involuntary thinking, is more likely (other things being equal) to 
be excited than But what has made deeper than It may 
have been that E^ has been more frequently excited than E, because, 
in the world of our personal experience, E„is of commoner occurrence 
than E,: or it may have been that E^ is more closely connected than 
E, with affective-conative elements But, whatever it be, the result 
IS that recurs more frequently than In short, the most 

important facts for each of us are those of which we think most 
frequently 

* Or d.s we have baid (p 163) ‘endarchy’ See below, p 195 

t hoc ext p 16 

% hoc rii p lO For Poincare's purpose it was not necessary to distinguish, 
as wc have distinguished, between a fact and the thing it represents In our 
terminology it is things that arc being produced in '^uch numbers that however 
great our activity, they outstrip the facts by which we strive to represent them. 
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Now the order of importance of most essences which any science 
has abstracted, named, and defined, is much the same for every 
student of that science. The same is true of many facts that comprise 
large numbers of essences. For e.Kample, every student of mechanics 
would regard Newton's laws'* * * § " of motion and his laws'* of gravitational 
attraction as being more important than Kepler's laws* of planetary 
motion ; for the former are of far more frequent use — they recur more 
frequently — than the latter; and indeed the latter may be deduced 
from the former, although historically Kepler'.s laws preceded those 
of Newton. Thus the facts of natural science have much the same 
order of importance to different persons. We conclude that there is 
an order of importance belonging to those facts themselves — or at 
least to the essences t into which they may be analysed — and inde- 
pendent of the order of their importance to any particular person. 

But these essences have to be altered from time to time to fit new 
experience. Let us however imagine a time when the whole real 
world is known to science, so that every thing is completely repre- 
sented by a fact. Let us call the facts of that day complete fads., and 
essences as they then exist fact-demenis. Complete facts and fact- 
elements then tit all experience, and not merely experience hitherto 
available, us is the case with the (incomplete) facts and essences pre- 
viously defined. The order of importance that we have just seen to 
belong at any time to the essences then known w'ill alter to fit new 
experience until, with the arrival of the distant age that we have 
imagined, it a. sume.s a final form: an order of importance belonging 
to fact-rlemcnts. This ultimate order is implied by Poincare w'hen he 
speaks of scientists believing that there is a hierarchy of factsj. 

Now wo have already § used Poincare's word 'hierarchy' in 
connexion with a series of relations that may be satisfied by the 
correlations between mental qualities. We shall therefore replace 
Poincare's word by our word ' endarchy.’ || That the organisation of 
thought which Poincare describes as ‘ a hierarchy of facts ' has the 
form ascribed to an endarchy by our definition will appear as we 
proceed. Poincare's hierarchy of facts we shall therefore describe as 
‘the endarchy of science,’ or sometimes as ‘the impersonal endarchy.’ 
We may for the moment define it as consisting of the fact-elements 

* All these laws were facts so long as they fitted experience (see p. 192). 
That they are not, strictly speaking, facts to-day need not impair their usefulness 
for the illustration in the text. 

t See p- ^17 below for a definition of the ’value’ of an essence. 

I See above, p. 194. 

§ On p. 104 above. See also Appendix B. below. Ij See above, p. 163. 
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of the world of experience arranged in the order of their intrinsic 
importance. We thus distinguish it from all the various personal 
endarchies* with which we shall also be concerned. Reserving our 
definition of these personal endarchies until later, it is sufficient to 
state here, briefly and vaguely, that they consist of the essences of 
the world of experience arranged in the order of the importance which 
they appear to us individually to possess; or, what amounts to the 
same thing, the order of the depth of the corresponding neurogram- 
elements in our respective nervous systems. 

But these definitions of the endarchy of science and of personal 
endarchies are alike inadequate. The endarchy of science is something 
more than a mass of disconnected fact-elements graded according to 
their relative importance. It is rather an organised body of connected 
facts. It is indeed no less than the world of experience interpreted 
by science: 'the neat, trim, tidy, exact world which is the goal of 
scientific thought.’! It is a mode of conceiving our world, a mode 
which fits experience — enabling future events to be accurately fore- 
told J — and a mode which is therefore true§. But we can no more be 
sure that the endarchy of science is true absohttdy — that the end- 
archical organisation we are about to describe belongs to absolute 
things in themselves, as well as to the facts by which science represents 
them — than we can be sure of absolute truth in any other connexion. 

The goal of scientific thought has not yet been reached. The 
endarchy of science is still very far from being complete jj. But 
several, more or less separate, partial endarchies — or, as we shall 
later find reason to call them, ‘subject’ endarchies — have been 
developed by particular sciences or branches of sciente; and these 
partial endarchies from time to time become linked together, as 
when Rutherford and Soddy shewed that the chemists' atom had 
a structure for the physicists to investigate, or when Moseley went 

* See below, chapter 12, cspeciaUy pp. 231 et beg. 

t A. N. Whitehead, The Orgavisation of Thought (Presidential Address to 
Section A, British Association, Newcastle, 191O), p. no of reprint. 

X E.g. the endarchy of science is even now sufficiently complete, in one part, 
to enable astronomical events to be foretold two years ahead in the Nautical 
Almavac. § See above, p. 189. 

j| In what follows we shall, however, have occasion to speak of the complete 
endarcliy which is the goal of scientific thought; and, without conmiitting our- 
selves to the view that the endarchy exists before science has built it up and 
organised it, we may speak of this development of the endarchy of science as its 
'discovery.’ Of course, it may exist before and so be truly ‘discovered.' Kepler 
thought so when, after having discovered the laws which bear his name, he 
prayed; ‘We think Thy thoughts after Thee, () God.’ But, compare W, James: 
'classification and conception are purely teleological weapons of the mind,' {Loc. 
cii, Vol. n, p. 335.) 
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on to prove that the earlier empirical classification of chemical 
elements depended upon the physical constitutions of their respective 
atoms. And so we conceive of the complete endarchy of science, the 
goal of scientific thought, as a single whole built up by uniting the 
various partial endarchies which particular sciences aim at developing. 
These particular sciences are not confined to branches of natural 
science. The discovery of partial endarchies — portions of the complete 
endarchy — is no less the object of history or of theology than it is of 
physics, chemistry, or biology. 

We have already* remarked that the world of experience does 
not stand still while we arc getting to know it and organising our 
thought about it. It follows that today’s world of present and past 
experience is not the same as the neat, trim, tidy, exact world which 
will form the complete endarchy of science when the goal of scientific 
thought has been reached. But the latter includes the former; so 
that, as we organise our thought about the world of experience as 
we may now know it, we are approaching the goal of scientific thought 
and building up the organised system of knowledge which, when 
complete, will bo. the endarchy of science. 

§ 3. Growth of the Endarchy of Science. 

What we know of the partial endarchies can teach us something 
of the origin and nature of the complete endarchy of science which 
is gradually built up into a single organisation as scientific thought 
advances towards its goal. 

The first stage in this advance has already f been indicated. It 
consists in abstracting, from our blurred and hazy impressions of the 
world of experience, some clearly defined particular partial aspects: 
the essences that we have already defined. Each abstracted essence 
is more general than any one of the impressions from which it is 
abstracted. For example, when we abstract the essence 'carnivor’ 
from our impression of a large number of dogs and cats and other 
flesh-eating animals, the essence carnivor is more general — in that 
it occurs more frequently in the world of experience — than any one 
of the dogs, cats, or other animals in question J. The abstraction is 
effected by thinking of a number of impressions (which may have 
been obtained by experiment for this very purpose) all of which 

* See above, p. 194. 

I See above, pp 187 and 193 

j Cf. VV. James : ' the extracted characters are more general than the concretes.' 
{L.OC. ctt. Vol. 11, p. 342.) 
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contain the same paiticular partial aspect or essence combined with 
different (pro hac vice) non essential elements* 

This first stage may be regarded as consisting of analysis pure 
and simple But the next stage begins the synthesis of facts by means 
of the further analysis of (impressions of) experience In the first 
stage, a number of separate essences are obtained , and, until this stage 
has been reached, it is impossible to think of any of these essences 
except as an indistinguishable part of a much larger total expenence 
In the second stage, a new (second-stage) essence is abstracted from 
expenence and directly connected — in the intimate and permanent way 
we are about to descnbe — with two or more of the essences abstracted 
in the first stage Thus the essences abstracted m the second stage of 
the process connect groups of those abstracted in the first stage 

Let us explain that the connexion between the first and second 
stage essences is no mere fortuitous association in space or time The 
connexion of which we are here speaking is something intimate and 
permanent We may make this clearer by describing the second stage 
in a littlemore detail Suppose, for example, that, at the very beginnings 
of language, men’s expenence had made them familiar with trees of 
different kinds and with wooden objects of different shapes and uses , 
and suppose that the first stage of scientific thought about these 
expenences had been reached, by the separation or extraction of ideas 
of the several trees and other objects from the total experiences of 
which a thought of one of the trees or other objects only formed part, 
and then by further extracting and naming some single essence in 
the fact of each of these objects as then thought of And then suppose 
that the second stage of scientific thought about the txpenences in 
question was reached by the abstraction for the first time of the 
essence ‘ wood ’ from all the pre-existing mass of expenence of trees 
and other wooden objects The new essence is a particular partial 
aspect of each of the facts, so it unites all these facts and, at the same 
time, it connects what were previously only known as separate 
essences Or, symbolically, suppose that, in the first stage, a group of 
independent essences, Ej, E^, , E„, has been abstiacted and that, 

* Cf W James law that in order to be segregated [or abstracted] an expen 
ence must be repeated with varying concomitants {Loc cit Vol ll p 357 ) Cf 
also W James he cii \ol i p ‘>06 

Or again What does the scientific man do who searches for the reason or 
Jaw embedded in a phenomenon^ He deliberately accumulates all the instances 
he can find which have any analogy to that phenomenon and by simultaneously 
filling his mind with them all he frequently succeeds in detaching from the 
collection the pccuharity which he wais unable to formulate in one alone 
(W James, loc cti Vol 11, p 346 ) 
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when all the available instances of all these essences are accumulated 
and surveyed, a new essence, E, — so intimately connected with each 
of them that, whenever any one of them occurs in the world of ex- 
perience, it (E) occurs too— is detached from the collection. Then the 
connexion of the second stage essence, E, to each of the first stage 
essences, Ej , Ej , . . . , E„ , is of the kind we have in mind . In all the avail- 
able experience, none of the ‘ derived ’ essences Ej , Ej , . . . , or E„ occurs 
without the essence E. Whenever any of the essences Ej, Ej, ..., E„ 
appears, it is a sign that the fact, EjE, EjE, . . . , or E„E, is present . The 
second stage essence, E, is common to all these facts and so unites* * * § them ; 
it is more general than any of them ; it recurs more frequently in the 
world of experience, and is therefore more important] , not only in 
the personal endarchics of individual men of science, but also in the 
endarchy of science itself; and, since it is part and only part of each 
of the facts in question, it is also more simple than they are. 

The second stage, therefore, of progress towards the goal of 
scientific thought consists in abstracting from the complex impres- 
sions of experience, and in naming J, new essences which connect 
together groups of those abstracted in the first stage and which are 
more important than they arc in the (incompletc§) endarchy of science. 

• Cf. Poincare: ‘Mathematics is the art of giving the same name to different 
things’ {loc. cit. p. 34). and so uniting them. 

t Cf. Poincare: ‘ 1 £ a new result is to have any value [or, as we have said in 
the text, “importance"], it must unite elements long since known, but till then 
scattered and ‘seemingly foreign to each other, and suddenly introduce order 
where the appearance of disorder reigned.' {l.oc. cit. p. 30.) 

If \\c wish to measure the importance or 'value' of a fact-element in the 
endarchy of science, we may define it as the sum of the values of the elements 
which are directly 'deriv'ccl ’ (see p. 203) from that fact-element. It is easy to see that 
this definition accords with our previous statement that the more important (or, 
as we may now add. the higher the value of) a fact in a personal endarchy, the 
deeper will be its corresponding ncurograni. h'or the man of science, who has 
abstracted some essence (or ‘reason’ or ‘law ’) underlying and uniting a number 
of previou.sly disconnected phenomena, will in future tend to think of that essence 
whenever he thinks of any one of tlio.se phenomena, and the sanu* will be true 
of any other scientific thinkers who accept his mows. In each of their brains, 
therefore, the neurogram of the abstracted essence will be deeper than the neuro- 
grarn of the remainders of the entire phenomena from which the essence has been 
abstracted. Or, if we imagine a being in whose mind the complete endarchy’ of 
science is organised, and who y^et possesses a brain on the liuman model, it would 
be true of him that the deeper his neurogram of a fact-element the more important 
(valuable) that fact-element would be. (Sec below, p. 208.) 

J Cf. Poincare: ‘The invention of a new word will often be sufficient to 
bring out the relation [between facts previously* regarded as independent], and 
the word will be creative. The history of science fumishes us w'ith a host of 
examples that are familiar to all.' {Loc. ctt. p. 28.) 

§ We speak hero of the incomplete endarchy of science to distinguish it from 
the complete endarchy which we shall speak of simply as the endarchy of science. 
The incomplete endarchy of science is at any time an intermediate stage then 
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At the end of the second stage, the endarchy that has begun to 
be formed may be represented by the following diagram (Fig. 12), 

in which the lower lines represent the 
essences abstracted in the first stage, the 
upper line the new essence abstracted in 
the second stage, while each of the lower 
lines together with the upper line repre- 
sent ♦ one of the group of facts W'hich the 
abstraction of this new essence united. 

The third stage in the formation of 
the endarchy is like the second. It again 
consists in abstracting an essence which 
unites some new fact or group of facts 
to the endarchy that has begun to be 
formed in the .second stage. The essence 
abstracted in the third stage may be con- 
nected — in the sense in which we have just I been using the word — 
either to the essence abstracted in the second stage (represented by 
the upper line in Fig. 12) or to one of the remaining essences (repre- 
sented by one of the lower lines in that figure). These two cases are 
represented in the following diagrams (Figs. 13, 14 and 15 respectively). 

The first case may be illustrated by supposing (hat, in the first 
stage, the essences canis (represented by the line marked eji in Fig. 13) 
and felis (eij) have been abstracted from vague general impressions 
that are denoted in common speech by the words dog and cat respec- 
tively, while at the same time the essences equus (e^i) and bos (tza) 
have been abstracted from impressions of horses and oxen. In the 
second stage, the common essence carnivor (cj), connected to both 
the essences canis and felis, is further abstracted from impressions of 
dogs and cats, while the common essence ungulate (ej), connected 
to both equus and bos, is further abstracted from impre.ssions of 
horses and oxen. In the third stage, the common essence mammal (e) 

reached in the development of the complete endarchy of science. The incomplete 
endarchy is related to the complete endarchy as essences arc to fact-elements 
(see p. 195 above). 

* But only so far as this diagram (Fig. 12) goes. Each fact in the group 
includes not only the essences represented in the diagram by € and by one of the 
lower essences, fj, ... , but also every other essence that invariably accompanies 
these in the world of experience. We shall see later (on pp. 203, 213) that the 
other essences of the fact that is represented, so far as this diagram (Fig. 12) is 
concerned, by the two line-elements € and might be represented by a string 
of end-on line-elements extending from the top of € up to and including the 
central line-elements of the diagram (Fig. 16) on p. 204. 

+ From p. 198 on. 




II. 11 . 3 


THE ORGANISATION OF THOUGHT 


201 


is abstracted again from impressions of dogs, cats, horses and oxen 
and connects carnivors with ungulates. 

As an example of the second case, represented at the close of the 
third stage in Fig. 14, suppose that, at the close of the second stage 
when the dogs (eti) and cats (ecj) were first united by the abstraction 
of the essence carnivor («) connected both to the essence canis (ej) of 
dog and to the essence felis (e^) of cat, only one kind of member of 
the cat family — the domestic cat, for example — was known; and that 
afterwards a new kind of cat — the lion, suppose — was discovered. 
At the end of the second stage the partial endarchy might be repre- 



sented by the three line-elements t, Cj and arranged as in Fig. 14. 
In the third stage, the lion group is added to the nascent endarchy 
by abstracting from impressions of cats and lions a new essence, 
thereafter named felis, and represented in Fig. 14 by the line ej, and 
connected both to the essence (e^i) of domestic cat and to the essence 
(cjj) of lion. The fitting of the lion group into the endarchy involves 
a change in nomenclature. The word felis, which wt have supposed 
to have been used before the discovery of lions to represent the {pro 
hac vice) essence of domestic cats, for the future* represents an 
essence (cj) common to domestic cats and to lions; while the essence 

• l.e, at the close of the third stage represented in Fig. 14. 
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of domestic cats is at the same time re-named felis catus and is 
represented by eji, and the essence of hon, fehs leo, is represented 
by C22- 

A third case, represented in Fig 15, is peihaps better described 
as a continuation of the second stage than as part of the third stage 
in the formation of a partial endarchy For in this third case no new 
essence is abstracted in order to add the essence of some new impres- 
sion to the nascent endarchy For example, the discovery of a new 
vanety (represented in Fig 15 by £3) of an existing species (e), or the 
discovery of a new species (£3) of an existing genus (e), requires no 
new abstraction in order to fit the essence of the new expenence into 
the existing endarchy 

Subsequent stages in the progress towards the goal of scientific 
thought resemble the second and third stages that we have just 
descnbed At every stage new essences are abstracted from (im 
pressions of) expenence, and these new essences connect previously 
existing essences to partial endarchies, or partial endarchies to one 
another So the formation of the endarchy of science proceeds until 
every essence is connected to every other, while every fact is umted 
to every other by the possession of common essences When at last 
the goal of scientific thought is reached, the whole knowable universe 
IS thus organised and united 

In Figs 13 and 14 we have represented two different ways in 
which the third stage in the formation of the endarchy of science 
may be accomplished In Fig 13 the endarchy is lepresented as 
growing upwards or inwards, and in Fig 14 as growing downwards 
or outwards Every subsequent stage ma> be covered in either of 
these two directions But we have to notice that the former, and not 
the latter, IS the normal development of the endarchj The leason 
we shall discuss in more detail later We may here, howe\ er, observe 
that it IS the innermost — or highest — essences in each partial endarchy 
that are most important and are most likely to receive attention * 
For this reason alone they are most likely to become connected through 
new subsequently abstracted essences that are connected to each of 
them 

As this normal growth of the endarchy of science takes place, 
suppose that an essence, is abstracted in the first stage, 

that m the second stage a new essence, , is connected to the 

former in the manner discussed above -j- so that whenever E,jj,j ^ 
occurs in the world of expenence occurs with it, and that, 

• See below § 7 on pp 216 et seq f On pp 198 199 
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in the third stage, there is abstracted a new essence, ^ ... , con- 
nected to just as is connected to 

and so on, until at last the central essence, E, of the whole endarchy 
of science is finally abstracted. Then, whenever ... occurs in the 
world of experience, E;^^ ...,E^^^^, E^,. and E 
occur with it . In other words, wherever the essence E^^ ... appears, 

the whole fact ... Ej.,,., E*., E is present. We shall find it 

convenient to have a name and a symbol for a fact of this kind. We 
have already* called it a simple fact ; let us now denote it by Tj.^ t, 

We observe that whatever includes the simple fact also 

includes each of the simple facts •••, T^tj and T (=E). 

But the converse is not true; whatever includes hn-j does not 

necessarily include Tj,, ... . 

The stages of progress towards the goal of scientific thought are 
conditioned in two ways by consideration of the use — namely, reasoned 
thought — to which the endarchy of science is to be put. The first 
condition is that the essences which, at any stage in the growth of 
the endarchy, arc- (directly) connected, as described on p. 198 above, 
by a single new essence shall be strictly limited in number. And the 
second condition is that there shall be only one direct path — only 
one path that does not turn back upon itself and so go over the same 
ground more than once — from any one essence (or fact-element) in 
the endarchy of science to any other. 

It is not difficult to see why the first of these conditions must 
obtain. This condition requires that the number of essences which 
are first connected by the abstraction of a single new essence shall 
not exceed some maximum number, m. Let us speak of the essences 
Ej , E, , . . . , E„ (represented, suppose, by the line-elements Ci , , . . . , 

in Fig. 12) which first become grouped together through a new essence 
E (represented by the line «) that is connected to each of them, as 
essences 'directly connected’ to, or ‘directly depending on,’ or 
'derived in the first degree’ from, the essence E. Then the first con- 
dition requires that the number of essences derived in the first 
degree from any other essence in the endarchy shall not exceed m. 
The diagram in Fig. i() onp. 204 represents tlie central portion of such 
an endarchy when m = 2] and when every essence has the maximum 
number m of essences derived from it in the first degree. Any example 
of scientific classification will illustrate the need for this condition. 
Thus, when the number of different varieties of any botanical or 
zoological species becomes excessive, it is usual to group these varieties 
• On p. ig2 above. f Ot course, in practice m would be far greater 
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into separate sub-species, so that only a limited number of sub-species 
may be ‘ derived ' from the single species, while the number of varieties 
'derived' from each one sub-species shall also be restricted. The same 
is true of all scientific organisations; of telephone exchanges, for 
example, or even of men. As the number of subscribers, whose private 



Fig. lO. 


lines are brought together in a single exchange, increases, a point is 
reached when sub-division becomes necessary, and two or more 
exchanges take the place of one. And, as the number of men in an 
army increases, there arises a need, not only for more officers, but 
for more grades of officers, in order that no one officer shall have 
more than a strictly hmited number under his immediate command. 
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or, in other words, deriving their authority directly from him, A 
national army of millions needs more grades of officers than a city 
police force, and the British Navy than a fleet of merchant hners*. 
Indeed, a great army that possessed only r commander-in-chief, 
without subordinate officers or N C.O.’s, might as well have no 
officers at all And an abstracted essence or fact-element, which 
possessed an almost infinite number of immediate associations or 
connexions, might as well have none, for any use it or they would be 
likely to have in rational thinking f. We shall return to this point 
shortly when we come to discuss the use for reasoning purposes of 
the cndarchy of science whose origin and nature we are now considering 

The second condition — that there shall be only one direct path 
from any one element in the endarchy of science to any other — is 
illustrated in the diagram (Fig. 16) on p 204 In this diagram there 
is only one path, made up of a senes of directly connected end-on 
line-elements, along which it is possible to proceed from any one line- 
element to any other without traversing some element or elements 
more than once But this merely illustrates what is meant by the 
second condition as we have stated it For an example of the operation 
of the condition, w'e must look to those portions of the cndarchy of 
science which arc most perfectly organised Thus the science of plane 
geometry, as formerly studied under the name of Euclid, was highly 
organised so far as it went, with the result that there was one and only 
one correct proof of many of the theorems and one and only one 
correct solution of many of the problems The same is true in a less 
degree of other more imperfect branches of mathematics 1 1 is the goal 
of scientific thought that the same condition should apply to all 
knowledge J. 

* Cl the second paragraph (on p zo6) of footnote J below 

■f If for cxdinplu m 1 ig lo on j> 1/3 the number of iieurograms {b', . ) 
tlircctly connected with a' had been very great, the chance of selecting the right 
one, for the purpose of re.ibomiig out the new path Aa'b' z'7 would have 
bkcii bo biiiall .IS to be negligible and the new path would ha\o cc.ised with a' 
In W James words My thinking is first and last and always foi the sake of 
my doing, and I can only do one thing at a time A God. who is supposed to 
drive the whole universe abreast, ma^ also be supposed, without detriment to 
his activity to see all j’.aits of it at once and writhout emphasis. But were our 
human attention so to disperse itself wc should simply stare vacantly at things 
at large and forint our opportunity of doing any paiticuUr act {Loc cU \ol n, 
P 3J3 ) 

J Anothei example of the operation of the second condition is furnished by 
zoological classification. The placental mammal having been separated from other 
groups (classes and sub-classes) of animals and having been sub-divided into 
sub-groups (orders), one of which had been named from its carnivorous habits, 
other flesh-ealing animals, which were not placental mammals at all but marsupials, 
were discovered in Australia. If these iiesh-eating marsupials were to be called 
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§ 4. Maximcd Endarchies. 

Both the first and the second condition that govern the formation 
of the endarchy of science are fulfilled by the endarchy represented in 
Fig 16. But, in the endarchy there represented, every essence (except 
those in the outermost layer) has also the maximum number m of 
essences derived from it. We shall want a name for such an endarchy. 
Let us call it a ‘maximal' endarchy. A maximal endarchy may thus 
be represented, as in Fig. 16*, by a single central line-element, e, from 
which m first ring or zone elements, cj, radiate, while m 

second zone elements radiate from each of these first zone elements; 
and so on, the ^th zone containing elements of which m are directly 
derived from each of the elements in the {j> — i)th layer. A^th 
zone element j may be denoted by if directly derived from 

' carmvors ' it would be possible to proceed from the element ‘ placental mammal ' 
in the zoological (partial) endarchy to the element marsupial mammal’ by two 
different paths an upper path through the element 'mammal' from which both 
placental and marsupial mammal are denved , and a lower path through ' caimvor,' 
an element that would under these circumstances be denved both from placental 
and from marsupial mammal. Our second condition would then be infringed 
la order therefore to satisfy our second condition, the n^ain group of flesh eating 
marsupials was described as 'sarcophaga' instead of as ‘carnivora’ And, in 
general, Greek instead of Latin words were used to name sub-groups of marsupials. 

Our first condition is further illustrated bv the fact that the Urge mam group 
of flcbh-eating placental mammals is said to form an order' while the much 
smaller mam group of flesh-eating marsupial mammals is not said to form an 
order The smaller partial endarchy of marsupials requites a smaller number of 
grades than the much larger partial endarchy of placental inatiiiTials (But there 
IS a good deal to be said in favour of using corresponding grades m sub dividing 
the marsupial mammals as in the case of the placental mammals, even though 
they would not be needed for marsupials alone ) 

* In this diagram we have taken w =2 We have also placed line elements 
belonging to the same zone or layer in rings, bounded by two coii entnc (ircles 
having their common centre in the middle of the diagram, so that successive 
zones of elements are arranged in circles about the centre of the diagram We 
might equally well have placed elements belonging to the same zone in a Ia>er 
bounded by two parallel straight lines, so that successive zones of elements would 
be placed one below the other In that case what we shall descnb(‘ as the most 
central element would have been desciibed as the highest element, wh.it we shall 
describe as an inner or outer zone, would have been described as an upper or lower 
layer, and what we shall describe as the outermost zone would have been described 
as the lowest layer. 

I An element in the pth zone connects any two or more elements in the 
{p + i)th zone that are denved from it In order to pass from one of the latter 
elements to another we therefore reckon it necessary to traverse the pth zone 
element from which they are both derived It then we calculate the number of 
elements traversed in going from every one of the w” elements m the nth zone 
to every other element in that zone, we find that the number is 

* m - 1 ' 

for this IS the sum of a senes of which the *th term is represented by 

^ (w — I), 

2 \ /p 
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the (^ — i)th zone element .which is derived through the series 

of inner zone elements each of which is marked by one less of the 
suffixes , ^2 < ■ • • > the second and first zone elements in the series 
being and respectively. The essence which is represented by 
the line-element in the diagram will be denoted by E^^i it, 

in the endarchy of essences. 

We shall have to make further use of the maximal endarchy, the 
central portion of which is represented in Fig. 16, for the particular 
case in which the parameter m = 2. We shall continue to use 
Roman capitals to represent facts or essences, and we shall use 
corresponding Greek letters to denote corresponding line-elements or 
groups of line-elements in the diagram. The simple fact represented 

by the group of line-elements , e wall, 

as before*, be denoted by T*, ... ^ ; and the group of line-elements by 

which is the number of elements traversed in going from one nth zone element 
to a second connected with tlie first by a path that involves ascending through 
s zones. 

If r^, represents the frequency with which a line*clement ol the ^th zone is 
traversed in uniting every element of the wth zone to every other it may be shewn 
that 

from liich it follows that 




=5W 


- 




-t- 1 

2m 


When Iherefore p is very large, the elements in any zone of the organisation are 
traversed m times as frequently as those in the zone next below. Wc have 
accordingly made the widtli of the line-elements in our diagram, which represents 
the central portion only of an endarchy having a very large number of zones, 
ni ( - 2 ) times as great as those of the linc'Clcmcnts of the zone next below’. 

If i.s the frequency with winch a line-element of the pth zone is traversed 
in connecting anv element of zone further out than the />th to any other 
element of the same zone 


-f fi2- 
- I 


- V -f. ... -f n-p — - 






m (w + I)' 


)■ 


which decreases as p increases, so that 

* p 

when p IS large. It follows that, w'hen p is large, the relative widths of the line- 
elements in our diagram represent the relative frequency with which those elements 
are traversed in proceeding from any element in atiy lower layer (or outer zone) 
to any other element in the same lower layer. 

If (cf, p. -17 below) the value of an clement is proportional to the frequency 
with which it is traversed, it follows that the value of an clement in the pth zone 

is proportional to . 

See above, p. 203. 
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which it is represented will be denoted by We shall also 

find it convenient to denote by the ‘branch’ endarchy 

formed by the essence together with all the essences derived 

from it; and the corresponding endarchy of line-elements will be 
represented by So a ‘branch’ endarchy is a ‘partial’ 

endarchy or a ‘subject’ endarchy. But a ' subject ’ or ‘ partial ’ endarchy 
is not necessarily a branch endarchy, since the latter contains all 
the essences or fact-elements derived from its highest essence or fact- 
element in the complete endarchy of science. If the complete endarchy 
of science is a maximal endarchy, so also is every branch endarchy*. 

If we imagine an omniscient being to whom the complete endarchy 
of science is known, but who nevertheless has a brain on the human 
model t, we may speak of neurograms corresponding to the various 
portions of the endarchy of science; and as before, we shall employ 
Italic capital letters to represent the neurograms, or systems of neuro- 
grams, which correspond to the facts denoted by the same capital 
letters in Roman type. So E, T and S denote the neurographic 
correlatives of E, T and S. But, when it is necessary to emphasise 
the imperfect correspondence between E, T and S and the neuro- 
grams of an ordinary mortal, these latter may be denoted by E' , T', 
and S'. 

Our diagram may therefore be taken to represent an endarchy 
of neurograms of which the deepest elements — deepest because they 
are on the average most frequently traversed as excitement passes 
from any one elementary neurogram represented by a lower, or outer, 
element in the diagram, to any other— are represented by the widest 
lines in the diagram J. It follows from the corollary^ in our third 
law that, during involuntary thinking, excitement will always tend 
to flow from any part of such an endarchical system of neurograms 
towards the centre of the system ||. 

We propose now to shew that a maximal endarchy results when- 
ever 

(a) a multitude of originally disconnected (impressions of) 
experiences are connected together, first by abstracting from each a 
single separate essence, and then by successively abstracting new 
essences directly connected (in the manner we have described H) to 
each of a number of previously abstracted essences (and so uniting 
the facts of which they are particular partial aspects) ; but so that 


* Sec below, p, 210. 

J See footnote f on p. 206 above. 
II Cf. p. 94 above. 


t See footnote t P- ^99 above. 
§ See above, p. 89. 

See above, p. 198. 
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(b) this number never exceeds a maximum number m; and also 
so that 

(c) the average number of essences employed to link any one 
of the essences to any other is a minimum. 

Suppose that there are tn" originally disconnected (impressions 
of) experiences. From each, in the first stage of the process described 
in paragraph {«). a single separate essence is abstracted. Let us 
represent these w" separate essences by separate line-elements tj , , . . . . 

In the next stage of the proce.ss a new essence is abstracted from 
every member of a group (not exceeding m in number) of the original 
impressions; and this new essence forms, according to paragraph (a), 
a connecting link between the various essences first abstracted from 
members of the group in question. We may represent this group of 
essences by the separate lines tj, ..., e„,. (where m' does not exceed 
m) in Fig. 12 on p. 200. The new essence may be represented in that 
figure by the line c connected with each of the lines e, , £2, 

We have, at this stage, abstracted from each of the originally dis- 
connected impressions the simple facts partially* represented by two 
connected line-elements ee,, ecj, ..., respectively. 

So we may go on representing the abstracted essences by line- 
elements connected end-on, as in Figs. 13, 14 and 15, so long as we 
remember that no two of the essences which are 'derived in the first 
degree’! ^ro^n the same essence are connected to each other except 
through that essence. 

Since the various essences with which we are now concerned may 
thus be represented by line-elements, our proposition will be proved 
if we can establish the corresponding proposition for hne-elements : 
namely, that a maximal endarchy results whenever 

(a) a multitude of disconnected line-elements arc connected 
together by successi^'cly positing new line-elements directly connected 
to each of a number of previously existing line-elements ; but so that 

(/8) this number never exceeds a maximum number w; and so 

that 

(y) the average number of line-elements employed to link 
together any two others is a minimum. 

This proposition — in terms of line-elements — is easily seen to be 
true. For the symmetry of a maximal endarchy shews that any 
two of the elements in the endarchy are, on the average, connected 


* See footnote • on p. 200; and also p. 207. 


G. £. 


t See above, p. 203. 

M 
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together by a minimum number of other elements* And, since the 
maximal endarchy yields, under the conditions stated in paragraphs (a) 
and (/9), the minimum average path from any one element to any 
other, it appears conversely that, if the average path is to be a mini- 
mum, the organisation by which the elements arc connected directly 
or indirectly to one another must be a maximal endarchy 

It follows that the corresponding proposition for essences is also 
true (We may however note in passing that, if paragraph (c) had 
been replaced by the condition that the whole number of abstracted 
essences was to be a minimum, the resulting organisation would not 
be a maximal endarchy but an organisation in which the first posited 
essence connected together m first stage essences, and each subsequent 
essence connected the last posited essence to more of the onginal 
essences Such an asymmetrical organisation would not of course 
satisfy the minimum path condition stated in paragraph (c) Nor 
would it be a maximal endarchy ) 

Now, as we have shewn, the organisation defined by paragraphs 
{a), (b) and (c) is a maximal endarchy in which, as we have already 
seen, 

(d) the ‘ number ' mentioned in paragraphs (a) and (6) is always 
the same and equal to m , and 

{e) one and only one direct path leads from any one essence to 
any other 

But paragraphs (a), (6) and (e) also define the endarchy of science 
It follows that the endarchy of science differs from a maximal 
endarchy only in so far as paragraph (c) is not necessanl true of the 
endarchy of science Since, however, it is evidently in the interest 
of efficient reasoning that every essence should be connected to every 
other through a minimum number of intermediate essences we may 
regard paragraph (c) as being true of the ideal complete endarchy of 
science which is the goal of scientific thought, although the statement 
in this paragraph {c) is not necessarily true of any partial endarchy 
already discovered Accordingly, we may say that the complete 
endarchy of science is a maximal endarchy, although the vanous 

* Suppose that there are m* original line elements If these be divided into 
groups of m, and the m members of each group are linked together by the 
first m" ^ new elements posited and if these w”"* elements first posited are in 
turn linked together in groups of m by the next m"~* new elements posited and so 
on the resulting organisation is a maximal endarchy We have said in the text 
that the symmetry of it« arrangement is sufficient evidence that each pair of the 
original elements in the outermost layer is on the average linked together by a 
minimum number of the elements subsequently posited In case this be not 
evident a demonstration is given m Appendix C on p 492 below 
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partial endarchies, which are all that are known of the complete 
endarchy in its intermediate stages of development, are not themselves 
necessarily maximal endarchies. These discovered portions of the 
endarchy of science may not therefore fulfil the conditions stated 
in paragraphs (c) and (d) although they do satisfy paragraphs (a), 
(b) and (e). 


§ 5. Efficiency and Utility in Thought Organisation. 

It is worth while to observe here that, if we weie perfectly free 
to choose the order in which the essences are abstracted, after the 
first stage of the process described in paragraph [a) *, and so to control 
the development of the endarchy of science, it would make for the 
greatest economy of effort spent in thought organisation that there 
should, at each stage, be one endarchy, rather than several endarchies 
to be afterwards hnked together f. Indeed the efficiency of the effort 

• On. p 208 above. 

t For suppose that on the average the abstraction of every essence, after those 
abstracted in the first stage of the process desenbed in paragraph (a), involves 
an equal expenditure of effort. Then the total effort, W,^, expended m forming a 
maximal endarchy having n zones or layers below its central element, will be 
measured by w" - i 

" m-i 

If now we wnte = so that N represents the number of originally separate 
essences linked up by the endarchy in question, it follows that, when N (or n) 
IS very large, W v: N. 

The number of elements linked together in this endarchy is 

- I 

w" + + ... + m + I = 

w - 1 

The utility, U, of this endarchy for reasoning purposes may be measured by the 
number of pairs of elements which it connects together: so that 



If tnerefore N 15 very large, U « N- 

'Ihc clhcienc> of the work done in constructing the endarchy is measured by 
U _ m ~ . 

W 2 fn~l' 

or, when N is very large. ^ oc if >« remains the same. The efficienc) of the 

organisation, is then projiortional to N 

Now suppose that instead of N originally separate essences being con- 
nected in one inaxinial endarchy. they had been connected m .S ecjually large 
separate maximal endarchies so as to form 6 separate branches of science (see 
below, p 215) with N' of the original N essences in each. We have then, 
N —SN'. 'Ihc utility of each of these separate endarchies is measured by U' cc N'’^. 

and the total utility therefore oc SN'^ which = If N is given, the total utiUty 

of the organisation is therefore inversely proportional to the number of separate 
maximal endarchies in which the original essences are organised. 

Meanwhile the woik of organising the origmal essences m 5 separate maximal 

14—2 
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expended m linking up a large number, N, of separate essences in 
5 separate maximal endarchies, or separate branches of science*, is 
inversely propoitional to the number, S, of these separate subjects f. 
It follows that the expenditure of effort in organising thought by 
forming maximal endarchies is more economical if concentrated on 
the development of a single maximal endarchy than if dissipated m 
the construction of several maximal endarchies 

The same is truej of effort expended in organising, not now 
scientific thought as a whole, but the thought — and therefore the 
neurography — of some particular person The efficiency of his reason- 
ing IS more increased by a given expenditure of effort upon his education 
if that effort is directed towards linking up originally separate 
neurogram-elements§ into a single maximal endarchy than if it is 
expended in linking them up into several separate endarchies)] 

endarchies is the same as that of organising them in a single maxima! endarchy 
for the work of organising each separate endarchy k A ' and the work of organising 
the onginal essences in S separate endarchies cc SA/ A and is therefore the same 
as that of organising them in a single maximal endarehv It follows that the 
efficiency of the work done (or effort spent) in organising a laige number of separate 
essences in equal separate subject endarchies caeh of which is a maximal endarchy 
IS ineersely proportional to the number of these subjects 

• See below p 215 

t On p 208 we pointed out that a branch endarchy was a subject endarchy 
although a subject endarchj was not ueecssanly a branch endarchy bo a branch 
of the complete endarchy of science (or as in the text a branch of science ) is 
a subject although a subject has not necessarily the form wlueh our definition 
ascribes to a branch of science Sec below pp 214 215 

} Cf below p 223 

§ See above p iqr 

II Thus for example since U <x h'x the utility U o* the result produced 
by a given expenditure of effort W whether by teacher or by taught or by both, 
upon a new subject the study of which begms to form a new sep.i ate endarchy 
in the student s brain will at first be very small and will mere ise lapidly as the 
study proceeds and the new endarehv grows If effort is expended uniformly 
the total expenditure of effort W is proportional to T the time gi\ en to the new 
subject It follows that UxT^ It is doubtless for this reason that when Govern- 
ment grants in aid of education are proportional to the number of student hours 
(or for a given number of students to the number of hours they spend under 
instruction) — when therefore the amount of the grant is roughly jiroportional to 
the effort expended — the Board of tducation has to impose the condition that 
when the number of hours does not exceed a certain minimum the grant shall 
not be in proportion to the number of hours but shall be nothing at all This 
condition is we suggest a crude attempt to make the grant approximately pro- 
portional not to the effort expended (oc T) but to the utilitj of the result (oc T*) 
or what amounts to the same thing t<» the product of tlie effort by its efficiency 
Such a condition — that no grant will be paid for less than fourteen hours of 
instruction in a new subject — has figured in the Board of Education s Regulations 
for Technical Schools for many years past Of late this regulation has been 
modified by a fcduction of the minimum number of hours from fourteen to ten 
when the subject studied is not new to the student This change in the regulations 
makes them fulfil more nearly the condition in the text that the utility of the 
work done depends not only upon the effort expended but upon the size of the 
endarchy to the further development of which that effort has been directed 
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This conclusion has pedagogic consequences of very great import- 
ance*. 

§6. Subdivisions of Knowledge. 

Let us now imagine a diagram constructed on the lines ol Fig. 16 
to represent the complete endarchy of science, each line-element 
representing an essence or fact-element j ; and let us enquire how the 
facts and essences which science abstracts from complex concrete 
facts of direct experience are represented in such a diagram. 

In the first place, remembering J that the endarchy of science 
normally dcv'elops from outside (or below) inwards (or upwards), we 
recognise that the essences, or fact-elements§, in the outermost layer 
or zone of the completed endarchy, are all that remain to distinguish 
the particular concrete facts of direct experience after those facts 
have been united together by successive abstraction of essences. 
Since every line-element in the diagram corresponds to one and only 
one fact-element in the endarchy of science, any outermost zone 
element of the diagram we are imagining will represent an essence, 
or fact-clement, which occurs in only one simple tact|| and so dis- 
tinguishes a simple fact of direct experience. 

It follows at once from the account already^ given that a simple 
fact, ...j.p, is represented in the diagram by a scries of end-on 
line-elements, beginning with .ij, and ending with the central 
element e, each element of the series being directly connected** to its 
predecessor and to its successor. It belongs to the outermost 

zone of thcdiagr.im, t^will bea‘ simple fact of direct experience ' : 

the simplest portion of the world of experience that can occur alone. 
But if belongs to any other zone, a simple abstract 

fact, which will only occur in the world of experience as part of 
concrete facts, facts of direct experience f|. We note that any simple 
fact is united to any other by the central essence at least, and in many 
cases by other essences that are also included in both. 

Thirdly, we have used the word fact to denote the whole of any 
portion of the world of e.xperiencc ; or, as we said before + + , a fact is 
any portion of the world of experience but always including whatever 
invariably accompanies it. Thus, in general, a fact consists of a 

• See below, Cliapter 21, § 5 t tiee above, p. 195. 

I See above, p. 

§ i^'act'Clements are bv dcftnitiou (p. 195) the csbencos that make up the 
complete endarchy of science. j| Sec above, pp. 192, 203, 207. 

^1 See especially p. 203 above, and cf. p. 207, •* See above, p. 203. 

tt See footnotf’ f on p. 214 below, and footnote • on p. 215. 

On p. 192 above. 
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combination of ‘simple facts ' Since, as we have just seen, all simple 
facts are united through their central essence or essences, every fact 
is a conttnuous portion of the world of experience But a portion of 
the world of expenence that constitutes a fact, need not be directly 
expenenced, or be capable of being so experienced, by itself alone. 
In short, it need not be a concrete fact, a fact of direct expenence It 
may, indeed, be an abstract fact But it must, we said *, be definite 
We may define it by the simple facts which it combines, or even by 
the outermost (or ‘ boundary ') essences of these simple facts f Then 
the fact in question will consist of these boundary essences and of all 
the more central essences from which they are denved J For example, 
the fact of gold with which science is concerned — although it may be 
an abstract fact, in that it is more simple and more general than any 
particular concrete lump of gold that might be directly expenenced — 
includes all the essences that belong to gold in the endarchy of science 
and that will some day be abstracted from gold, as the chemist now 
knows It, and will link it to the central essence of the complete 
endarchy of science So a fact will be represented in our diagram by 
a senes of line-elements that represent the boundary essences of the 
fact (and that are not directly connected with each other), together 
with all those inner line-elements from which the boundary elements 
are severally denved. Any particular fact, and the particular neuro- 
gram that corresponds to it in the omniscient being imagined on p 208, 
will be represented by a particular system of boundary line-elements 
and of inner elements from which the boundary elements arc denved 
No one of these hne-elements can represent the whole fact In other 
words, a fact has no single essence § (unless the fact in question is the 
central essence of the endarchy of science) We shall return to this 
point when we transfer our attention from the endarchy of science 
to personal endarchies|| 

A fourth subdivision of thought that will loom large in our enquiry 
IS called a subject*^ We shall use the word ‘subject’ to denote any 
combination of simple facts of direct expenence — or, in short, a 

• On pp 191, 192 above 

^ We define as the ‘boundary essence of the simple fact i, 

Every simple fact has therefore one, and only one boundary essence Only if this 
boundary essence is in the outermost zone of the endarchy of science, \Mn the 
simple fact be one of direct expenence 

J See above pp 206 207, where kp^^lcf, is not only spoken of as directly 

denved from Ekikt kp~i but also as (indirectly; denved from all the inner essences 
Ei,t, i,_, Ei,t, , E,t, , E of the simple fact T,.,, ,, 

§ Cf W James ‘There ts no property ausolutcly essential to any one thing ' 
{Loc cit Vol II p 333 ) 

II See below Chapter 12, § 3 TI See above, pp. 208, 212 
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(complex) fact of direct experience* — as known and studied at any 
given time before the endarchy of science is complete. It is true that 
many subjects, as they are known and studied to-day, appear at 
first sight to consist almost or altogether of abstract facts. While, 
however, the innermost essences and groups of essences in any subject 
are, as we have saidf, most valuable and most frequently thought of, 
the subject itself has been, as we sawj, built up as a partial endarchy 
from essences belonging to the outermost zone of the endarchy of 
science. We shall therefore regard these essences as still belonging 
to the subject, even when its students are for the most part concerned 
with its innermost essences. It is important to notice that, while all 
facts, whether simple or complex, have one or more of the central 
essences of the endarchy of science in common and are thus connected 
together, a subject, being a (complex) fact a.'; known when the endarchy 
of science is incomplete, may be studied as an isolated branch of 
knowledge. Subjects may therefore be separate from one another, 
because the central essences of the facts they comprise, and that will 
ultimately connect them, have not yet been discovered. So subjects, 
as we have defined them, will be represented in our diagram § by a 
partial endarchy, or 'subject endarchy,’ || of line-elements. 

The complete discovery of any of the simple facts contained in 
a subject will connect that subject to the centre of the endarchy of 
science. It is however conceivable that, at a certain stage of dis- 
covery, a subject endarchy might be co-terminus with a branch 
endarchy^, 5*^ In that case every essence that belongs to the 

subject will be related to every other such essence exactly as in the 
complete endarchy of science. One whose thought is mainly concerned 
with the subject in question will then be tempted to think that the 
facts with which he deals are completely discovered. It is therefore 
important to remember that, however closely any particular partial 
endarchy may resemble a branch** of the complete endarchy of 
science, it has still to be connected with other subject endarchies until 
the goal of scientific thought has been reached. When Laplace, 
satisfied with the completeness of his account of celestial mechanics, 
and being asked by Napoleon whether it was true that he had written 

• Wc use this phrase to describe a concrete fact, one or all of whose boundary 
essences belong to the outermost zone of the endarchy of science. 

I See above, pp. 194, 199. See also below, pp. 216, 267. 

^ In § 3 of this chapter. 

§ Fig. lO (on p. 204 above) supposed (see p. 213) extended to represent the 
complete endarchy of science. || See above, pp. 208 and 212. 

*11 See above, p. 208 and footnote f on p, 212. 

*• I.e. a branch endarchy as defined on p. 208. 
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a book about the heavens without once mentioning the name of God, 
replied ‘Sire, je n’avais pas besoin de cette hypoth^se-li,’ he is 
supposed to have meant that the facts of the starry heavens had 
been completely discovered, and did not include any spiritual ele- 
ments. But his famous epigram referred, not to the real heavens 
themselves, or even to all available experience of them, but to the 
facts of mechanical science so far abstracted from this experience. 
He probably meant no more than that these facts had all been 
fitted in to such a partial endarchy as we have described. 

We may remark in passing that the subdivision of knowledge into 
separate subjects, and the multiplication of professorial chairs and 
other teacherships which are concerned with one subject and one 
subject only, has brought about great progress in the discovery of 
many of these partial endarchies. But it has tended to obscure 
the unity of knowledge as a whole. As we multiply specialist thinkers 
in our universities and elsewhere, we must not forget the need for 
scientific phUosophers who shall aim at discovering inter-relations of 
the several partial endarchies. There is still room for the Whewells 
and the Jowetts who take as their portion all 'valuable' knowledge, 
to whatever branch of science it belongs. 

§ 7. The Value of an Essence. 

We have already* spoken of essences differing from one another 
in importance or value according to the frequency with which they 
occur in the world of experience. It follows that the value of an essence, 
or fact-element, depends on its position in the endarchy of science. 
For, in the first place, every e.xperience that includes tlje essence 
...*}, ^i-iso includes all the higher essences in the same .simple fart 
^kikt-.kp- Thus it follows from the manner in which the endarchy of 
science is built up, that the frequency with w'hich any essence occurs 
in the world of experience is equal to the sum of the frequencies of 
occurrence of the simple facts of direct experience which that essence 
first unites, or (what amounts to the same thing) equal to the sum 
of the frequencies of occurrence of the outermost zone essences derived 
from the essence in question; so that, if the value of an essence be 
measured by the frequency with which it occurs in the world of 
experience, its value is equal to the sum of the values of the outer- 
most zone essences that are derived from it |. If, as we have supposed, 
the endarchy of science is a maximal endarchy, and therefore satisfies 
condition {d) on p. 210, the value of every fact-element is m times as 
• See above, p. 199. | See lootnete t on P '99 al>ove. 
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great as that of any fact-element directly derived from it. The same 
would be approximately * * * § true if the value of an essence were measured 
by the frequency with which it occurred as a link in reasoned thought f 
between any two other essences in the complete endarchy of science. 
For the future, therefore, we may measure the value of an essence or 
fact-element by the frequency with which that essence, occurs J, 
whether in the world of experience or in reasoned thought about the 
world of experience; and the measure is the same as that of the number 
of outermost zone essences derived from — or simple facts of direct 
experience united § by — the essence whose value is to be measured. 

This conception of the value of an essence or fact-ciement in the 
endarchy of science becomes clearer if we remember that, as the 
endarchy of science develops from without inwards (or from below 
upwards), partial endarchics may grow independently and, as we said, 
be from tinie to time combined by the discovery of a new essence 
which unites them. Suppose that, at any stage in the growth of the 
endarchy of science, a partial endarchy, of which the highest element 
is represented by 6*.^ ... 1 ,^, has been completely discovered. The partial 
endarchy in question is then identical with the branch of science 

* Sue lootnfito f P- -o6. 

t Of the oniniscient being already imagined : see f on p, and p. 208 

+ Cf, p. 194 above, wliere we said that the value of an cs-sence to any particular 
person was greater or less according as the person in qiKslion thought of it more 
or less frequently. 

§ We may add here to the passage already (juoted from Poincare in footnote t 
on p. 199; ‘ If a new resuU is to have any value, it must unite elements long since 
known, liut till then scattered and seemingly foreign to each other, and suddenly 
introduce order where the appearance of disorder reigned 'ihen it enables us to 

see at a glance each of these elements in the place it occupies in the whole Our 

mind is frail as our senses are: it would lose itself in the complexity of the world 
if that complexity were not harmonious; like the short-sighted, it would only 
see the details, and would be t)l)liged to forget each these details before examining 
the next, because it would be incapable f)f taking in the whole. The only facts 
worthy of our attention arc those which introduce ordei into this complexity 
and so make it accessible to us.’ {Loc. cit. p. 30.) 

Cf. also Dean W. \i. Inge on the ‘Traiiiin.g of the Keason,' CanilnJ^c Essay'i 
on Education, p. 12: ‘The ideal object of education is that \^e should learn all 
that it concerns us to know, in order that thereby we m:u become all that it 
concerns us to be. In other words, the aim of education i.-v the knowledge not of 
facts but of values. Values aie facts apprehended in their relation to each other, 
and to ourselves. The wise man is he who knows the relative values of things. 
In this knowledge, and in the use made of it, is summed up the whole conduct 
of life. What are the things which are best worth winning for their own sakes, 
and what price must I pay to win them? And what are the things which, since 

I capnot have everything, 1 must be content to let go? How can I best choose 
among the various subjects of human interest, and the various objects of human 
endeavour, so that my activities may help and not hinder each other, and that 
my life may have a unity, or at least a centre round w'hich my subordinate activities 
may be grouped.' (Italics mine. Cf. the passage quoted from W. James in footnote 

II on p. 238 below.) 
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and IS represented in the diagram (Fig i6 on p 204) by the 
line-element itp the elements denved from it Suppose 

further that other branches of science ip. S*,*, > p, have 

been completely discovered but are as yet quite separate from S 
because the essence kp., has not yet been abstracted and con- 
nected to the ^th zone essences, E^^ Ip, ip, kp. 

Then suppose that the essence Ej^^^ is abstracted for the first 
time to connect the pth zone essences of which w e have been speaking 
The discovery or abstraction of this new (p — i)th layer essences unites 
all these partial endarchies It makes a long and valuable step 
forward towards the goal of scientific thought, the completion of 
the endarchy of science 

We have followed W James in avoiding the use of the words 
conception and concept in this discussion, but we may conclude our 
description of the endarchy of science by pointing out once more 
that it 13 a mode of conceiving the real world It is not the things 
themselves that we break up into elements or essences and arrange 
and connect together in an endarchical organisation It is rather our 
thoughts, or concepts, of these things, and the neurograms whose 
excitement accompanies the thought-activities in question, that are 
so treated At the same time we must not imagine that it is only 
our concepts, or ideas of things, that we are able to alter and arrange 
We can and do alter real things themselves Surely our business here 
is not merely to know the world but to mould it ' Our own ncurograms, 
for example, are part of the world and we change them as we change 
the organisation of our thought Or, to take another example, we 
alter and ennch f the universal character of colour when, by the 
discovery of a new dye-stuff or in any other way, we produce a new 
colour effect But in the mam it is still true that it is not the real 
world, but our conceptions or thoughts of it and the neurograms whose 
excitement accompanies those thoughts, that we develop and modify 
as we gradually construct the endarchy of science for the purpose of 
economising effort and facilitating reasoned thought 

And this endarchy of science, as we said before, fits the facts of 
expcnence and is therefore true Why the universe, as we know it, 
fits into this conceptual scheme is another question Perhaps the 

• Of course in practice (and, among other reasons, for that given on p 194 
above) the discovery of the branch of science, Sj, , is not likely to be even 
approximately compl»te before the discovery of any of the {p -i)th and inner 
zone essences, , ^k,k, ^hk, ^k, E from which it is denved 

t Or, as we lately said, we add to its v^ue when we add to the number of 
elements denved from it 
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answer is to be found in a progressive differentiation of parts as, 
according to Kant’s nebular hypothesis or Darwin’s account of the 
origin of species, the universe evolves from a common homogeneous 
origin, and as the parts of it, becoming differentiated, evolve and 
differentiate further. But probably the answer lies in the constitution 
of the human brain, which renders thinking most effective when the 
facts thought of fit in to such an endarchy of science as we have 
described. Such facts are selected, as Poincart: says, for our attention. 
Meanwhile our rational thinking is perhaps ignoring other ‘ unscientific ’ 
aspects of the universe. 

As we now turn from the consideration of the endarchy of science 
itself to that of the various personal endarchies, the teleological 
character of the endarchy of science will become still more apparent. 
For every fact of the endarchy of science, as it exists at any given 
time, is or has been part of some thinker’s personal endart.hy of facts; 
and of the teleological character of these personal endarchies we shall 
soon have further evidence'*. In W. James’ words, ‘The conceptual 
scheme is a sort of sieve in which we try to gather up the world’^ 
contents.... TAis whole function of conceiving, of fixing, and holding fast 
to meanings, has no significance apart from the fact that the conceiver is 
a creature with partial purposes and private cnds.fi 

♦ See below, Chapter li, § i ; and p. 234. 

t Luc. cit. Vul. p. 482. The whole passage is very relevant 
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NEUROGRAPHIES 

§ I The Nature of Individual N eurographies 

VVe have roughly described an individual’s personal endarchy as the 
essences of the facts of the world of cxptnuice arranged in the order 
of the importance w hich they appear to that individual to possess * , 
or, what amounts to the same thing, in the order of the depth of the 
corresponding neurograms in his nervous sj«tcmf But we have not 
yet seen that everybody s, or indeed anybody s ncurograms arc con 
nected together in the order of their depths or according to any other 
system 

' According to Professor W'hitehead, the most obvious aspect of the 
field of actual expenenct is its disorderly character J It w ould follow 
that the neurographic records of this experience must be cquilly 
lacking in organisation until scientific thinking has begun to organise 
them Let us then avoid assuming at the outset that people s 
neurographies are generally organised on the lines of the endaichv 
of science that we have just been discussing, or indeed in any other 
manner For the present, therefore, we shall speak of a poison s 
neurography rather than of his personal endarchy As wc piocecd we 
shall see how far the person s neurography tends, and how f ir, in the 
interests both of the individual and of the community in which he 
lives, his neurography ought to tend, to become organised as a single 
endarchical system corresponding as closely as possible to the endarchy 
of science 

First then we have to observe that, for the following three reasons, 
every individual s ideas of the real world, or rather those of his 
ncurograms whose excitement accompanies these ideas, tend to become 
oiganised in a maximal endarchy which corresponds to part of the 
endarchv of science 

In the first place, the essential parts of the brain processes by 
which some one pioneer — who first took any particular step towards 
the goal of scientific thought — discovered some new essence in the 

* Above p ig6 See also below p 231 for our definition of a personal 
endarchy 

t See above p 194 J Loc at p no Cf footnote t on p 264 below 
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growing endarchy, must have been afterwards repeated in the brains 
of those who thought his thoughts after him and accepted his dis- 
covery, thereby establishing his new essence as part of the (incomplete •) 
endarchy of science. The same processes tend to be repeated again 
and again in the brains of later students. The student whose con- 
sciousness is as nearly as possible filled by the essential elements of 
the thoughts which were present in the mind of the discoverer of a 
new fact of science at the time of his discovery, may discover the same 
fact again for himself. This is the heuristic method of education. It 
leads to the gradual building up in the student's brain of a system of 
neurograms corresponding to the endarchy of science as it, too, gradu- 
ally developed. But time will not permit the ordinary student thus to 
rediscover for himself more than a very small fraction of the partial 
or subject endarchy which he is studying j. 

A second reason why every individual's neurography tends to 
correspond to portions of the complete endarchy of science, is that 
every boy and girl is likely to be taught, out of .school as well as ir 
school, what everyone believes to be true, including whatever is 
already accepted as part of the endarchy of science. In those branches 
of the complete endarchy of science whose discovery is most complete 
and most generally accepted, the correspondence between the complete 
endarchy of science and the personal neurographies of the students 
of that science is likely on this account to be most perfect. But, of 
course, no personal neurography can nowadays correspond even to 
the incomplete J endarchy of science as it exists at the present time. 
Much less possible is it that any individual neurography should 
corre-spond to the complete endarchy of science. 

In the third place, when we pass from considering the nature of 
neurographies to discuss how they arc formed and organised, we shall 
find that an important factor in their development is the instinct- 
emotion of curiosity-wonder. And we shall see that this principal 
prime mover in the multiplication of connexions between the separate 
ncurograins that result from separate and distinct experiences, tends 
always to link up hitherto separate systems of neurograms by con- 
necting their deepest elements. Thus, as we shall see, there tends to 
be built up, under the influence of curiosity-wonder, a maximal 
endarchy of neurogram elements. Suppose.for example, that somebody 

* See above, footnote § on p. 199. 

■f For this reason alone the hennstic method can never wholly replace other 
methods of education. Another — possibly even more serious — objection to the 
general application of the heuristic method is noticed below (on p. 224, footnote *). 

J See above, p. 199, footnote §. 
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possessed, at a certain stage of the development of his neurography, 
two quite separate systems of neurograms, each system having the 
form of a maximal endarchy. Let us, as before, represent these two 
endarchies by and On the first occasion 

upon which any element of is fortuitously excited at the 

same time as any element of the excitement will tend to 

move towards the central elements, and Fj:, ...ty of the 

respective systems* * * § ; and these elements will be more excited than 
any other elements in the systems. Curiosity-wonder will then, as we 
sawj, tend to connect and Ekikt -hp through some new 

element Thus, as we shall see in greater detail shortly J, 

curiosity-wonder tends to build a maximal endarchy of neurograms. 

For these three reasons, then, every individual person's neuro- 
graphy tends, in part at least, to resemble the endarchy of science. We 
have ne.xt to observe that it is in the interests both of the individual 
concerned and of the community to which he belongs that his personal 
neurography should so tend. 

In the first place, close correspondence between an individual’s 
personal neurography and the endarchy of science will ensure the 
validity of his reasoning. The endarchy of science fits experience. If 
therefore the neural path§ followed by the excitement during a train 
of reasoning corresponds to the endarchy of science, the conclusion 
reached wiU accord with the facts of experience. But, if there is no 
such correspondence between a reasoner’s neurography and the 
endarchy of science, there can be no certainty that his reasoning will 
be valid II, although it is conceivable that true conclusions may 
occasionally be reached by such a thinker. 

A second reason why an individual’s personal neurography should 
correspond as closely as possible to the endarchy of science, appeals 
when we turn from individual to social psychology and consider the 
individual as a member of a community. It is only when a particular 
person’s neurography resembles the incomplete^ endarchy of science 
as it then exists — only when it corresponds to the organised body of 
scientific thought as then generally accepted — other people will 
follow his reasoning and accept his conclusions, 'fhus only will his 
thought help to build up the endarchy of science; thus only will his 

* This follows from the corollary to our third law See also pp 94 and J08 

t See above, pp 92, 93 

J See below, pp 247 et seq. 

§ This neural path when completed will consist of a chain of connected elements 
m the reasoner's neurography. 

II See above, p. 189 


H See above, p. 199, footnote § 
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experiments be those that are most needed in the then state of 
scientific enquiry ; and thus only will he be sure of avoiding unnecessary 
repetition of experiments, or of reasoning processes, that have already 
been adequately performed. (We note in this connexion the difficulties 
of a new science, when there is as yet no accepted subject endarchy, 
and when different investigators tend to start from different premises * ; 
so that, instead of gradually building up a single endarchy having 
its proper place in the complete endarchy of science, they create a 
number of similar separate subject cndarchies, overlapping but not 
combining. We do well, however, to note also that a personal endarchy 
which does not, as regards some particular subject matter, correspond 
with the then accepted endarchy of science, may sometimes be nearer 
to the goal of scientific thought — may indeed correspond more closely 
with part of the complete endarchy of science as it will some day be 
known— than the incomplete science as it appears to its accepted 
professors.) 

Thirdly, an individual's neurography should resemble the endarchy 
of science as closely as possible in order that his reasoning may be 
economical or efficient, as well as valid and convincing. Or, at least, 
economy of effort f in the organisation of his thought demands that 
his neurography should form, as far as possible, a maximal endarchy 
(which, for valid reasoning, must resemble as closely as possible the 
endarchy of science). For we have already J seen that, under the 
conditions stated in paragraphs (a) and (h) §, a maximal endarchy is the 
organisation which yields the minimum average path — the minimum 
average number of intermediate elements — between any one element 
andany other. This therefore is the organisation of neurogram-elements 
which yields, on the av-erage, the shortest trains of reasoning. We 
note in passing that, since it is desirable that his reasoning should be 
as efficient as possible — not only when the organisation of his thought 
has reached its most complete stage but also at earlier stages of his 
education, and that probably means throughout the greater part of 
his life — the effort expended upon his education will, from this point 
of view, be most effective if it is so ordered that his neurography has 
the form of a single maximal endarchy of neurograms throughout its 

* For example, a reasoned sU-itemcnt about some department oi thought 
which has not yet been scientifically organised, or the scientific orgaiii-satioii of 
which has not yet been generally accepted, will fail to cum ince its readers because 
they have not previously accepted the promises from which the argument 
starts. 

I Cf. Mach’s statement quoted by Poincare (fur. cti. p. 28) that ‘the part of 
science is to effect economy of thought.' 

I See above, pp. 208 to 211. 


§ On pp. 208 and 209 above. 
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development, instead of growing as several separate endarchies* that 
do not become connected until the process approaches completion 
The fourth reason why the neurography of any person should, as 
far as possible, be organised m the form of a single maximal endarchy, 
IS that the conditions of conflict cannot occur in a neurography so 
orgamsed For, when we were lately! discussing neural conditions of 
conflict, we observed that two potentially conflicting interest systems, 
while they must meet in some common element, must each have its 
own separate cndarchical organisation This condition of conflict 
cannot be fulfilled in a smgle maximal endarchy In a person whose 
neurography is organised as a single maximal endarchy, excitement 
always tends to move m the sami diiection, namely towards the 
centre of the endarchy J 

Wlien, later on §, we come to discuss the end of a tram of reasoned 
thought, we shall find that end to consist as a rule in some kind of 
movement We shall further obsercc that a persons conduct will 
only be consistent and effective if ever} train of thought has something 
in common II Ihis common property which vill leave its trace on all 
the individual s behaviour and will thus characterise him, would be 
furnished by a neurography in the form of a single maximal endarchy, 
into the centre of which the excitement that accompanies every train 
of thought would tend to drainU, and the excitement of whose central 
element or elements would therefore tend to accompany and affect 
every action The more nearly a person s neurography is so organised 
that, whatever elements are first excited, the excitement tends to 
dram through the same group of central elements, the more likely is 
his conduct to prove consistent and effective We have here then a 
fifth reason why every personal neurography should, as far as possible, 
resemble a smgle maximal endarchy 

A sixth reason appears when wt consider that a personal neuro- 
graphy in the form of a single maximal endarchy which gives the 

* See above Chapter ii,§ 5 bellowing Mr Kenneth Richmond (iirfwca/i n for 
Liberty p 202) we may note here that a person s neurography, if it is to be com 
plctely inter connected at every stage of its development may have to grow 
differently from the endarchy of science Foi the neurographic elements to be 
connected maj be chosen with some freedom some at least of tlie dements of 
a person s neurography arc chosen by his educators and it is conceivable that 
all might be so chosen But the endarchy of science starts with given separate 
expenenccs that have to be graduallv inter connected Here is another (see above 
p 221) reason why the heunstic method of education is not of universal apphe 
ability 

t See above p 163 J See above pp 94 163 208 

§ See below. Chapter 15 || See pp 282 283 below 

In accordance with the corollary (p 89) to our third law Cf pp 94 208 
above 
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shortest average path from any one neurogram to any other, for that 
very reason also results in the greatest average freedom of action in 
any given circumstances. For the only voluntary actions possible at 
any given moment are those whose images* are then within the field 
of consciousness; and the organisation of neurograms which results 
in the shortest average path from any one neurograiu to any other 
is also, other things being equal, the organisation which reduces to 
a minimum the resistance of the average path from one neurogram 
to another. In particular, it minimises the resistance of the path from 
the system of neurograms excited at any moment to the neurogram 
whose excitement brings an idea of a particular possible course of 
action into the field of consciousness. Whoever therefore develops 
a personal neurography in the form of a single maximal endarchy, 
will, other things being equal, have the greatest possible freedom of 
action from moment to moment: he will possess the fullest oppor- 
tunity to choose his own course in life, and to achieve whatever 
purposes he may have formed. But other things will not be equal in 
the case of two men who both possess such an endarchy of ncurograms, 
but the endarchy of one of whom includes all, m nearly all, the 
neurograms likely to be excited by the experiences of his life, while 
most of the neurograms of the other man’s endarchy are remote from 
his future experiences. Hence the importance in education of securing 
that the principal interests of the pupil’s life, in so far as they can 
be foreseen, form an integral part of the endardiy which his education 
should aim at developing, 

A jcventh reason why every personal neurography should consist 
of such a single maximal endarchy deserves special notice. Whoever 
has his thought so organised will tend to have more nervous energy 
available foi all his thought; for. whatever may be the group of his 
neurograms that is excited during a particular train of thought, the 
excitement will tend to spread inwards towards the deepest central 
elements of his neurography |. The number of neurogram-elements 
thus rendered active will, on the average, be far gieater than would 
have been the case had the group of neurograms originally excited 
been confined to a small separate interest-system. The increase in the 
average available excitement which therefore results from possession 
of a single wide interest-system — a single endarchy of neurograms — 
must result in an increased power to reinforce excitement, since, as 
we said abovej, the excitement added by the Will so as to guide 

* See above, pp. 38, 69, f See above, pp. 94, 163, .108. 

{ On p. 130. 


G. E. 
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thought is probably part of the available excitement at the moment. 
We notice here a link with Dr Hart’s and Professor Spearman’s* 
view, that the general factor, ' g, ’ consists of a common fund of energy! . 

We have now considered three reasons why every personal 
neurography does in fact tend to assume the form of a single maximal 
endarchy corresponding to the endarchy of science ; and seven other 
reasons why it is in the interests both of the individual and of the 
community to which he belongs that his neurography should develop 
along these lines. Reversing our argument, we observe that the 
endarchy of science itself may perhaps owe its form to the fact that 
it is gradually built up by the efforts of individual thinkers and 
observers, each of whom has tended to develop a single maximal 
endarchy. He has done so in part involuntarily, because of the 
manner in which his instinct of curiosity operates; and in part 
voluntarily, not only because he is thus able to organise his thought 
in a single connected system with a minimum of effort, but also 
because he thus avoids conflicts, increases the effectiveness of his 
conduct, secures greater freedom of action, and, by securing a larger 
average supply of available excitement, increases the effect of every 
effort of his Will. 

§ 2. Individual N eurographies and the Endarchy of Science. 

Returning to the argument interrupted by the last paragraph, 
we observe that, while every person’s neurography tends and should 
tend to form a single maximal endarchy which corresponds as closely 
as possible to part of the endarchy of science, no person’s neurography 
can be organised as a whole to form a .single maximal endarchy, and 
no maximal endarchy that forms part of a person’s neurography can be 
-SO extensive as to correspond, element for clement, with the complete 
endarchy of science J. Even if, at any moment, some individual had 
organised the whole of his neurography in the form of a maximal 
endarchy, afferent nervous impulses, stimulated by the events of his 
environment, would produce new neurograms and modify old ones 
faster than he could reorganise his endarchy to include the new' or 

• See above, p. Ii8. 

t Miss M, D. Waller has shewn that, among certain women students, those 
whose examinational ability is highest, and who, we may therefore be sure, 
possess the highest ‘ g,' also exhibit the largest relative responses to sudden sensory 
and emotional stimuli: a result which suggests that they also possess on the 
average the most available excitement at any given moment, (.Lancet. 20th March, 
1918.) J Cf. above, p. an. 
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altered elements, each in its proper place* There are indeed whole 
regions in the endarchv of science, no essences of which are represented 
in the ordinary man’s neurography, regions that correspond to subjects 
of which he is completely ignorant. And, in regions of the endarchy 
of science where his neurography does overlap it and correspond to 
some of its essences, there will be other essencrs in the complete 
endarchy that have not been analysed out so as to have separate 
elements corresponding to them in his neurography 

So we have to recognise that, however great may be the effort 
which any individual and his teachers spend upon the organisation 
of his thought, the volume of his everyday experience will necessarily 
be so great that it cannot all be organised in a maximal endarchy, or 
made to correspond, element for element, with the endarchy of science 
A selection must therefore be made by every individual and by his 
teachers They have to choose expenences to be added voluntarily 
to those which arrive involuntanly , and their choice may determine 
not only what lessons he shall learn, but also what physical exercises 
he shall practise, and, in general, how he shall behave They have 
also to decide how the effort available for organising his neurography 
shall be apportioned among his neurograms, whether formed volun- 
tanly or involuntanly 

We may take it that the person whose neurography we are con- 
sidering IS no Robinson Crusoe living in isolation from his fellows, but 
one among many other members of a community He will have his 
own particular functions to perform in the life of the society to which 
be belongs His special activities, social as well as \ocational, will 
bring him specific experiences that are not shared by all his fellow- 
men If he IS to live his life and ti do his work ellectively, it is 
important alike in the mteiests of himself and of Ins neighbours 
that he should be able to reason accurately and convincingly, as well 
as to act effi ctively, in the matters with which he is every day most 
concerned That those of his neurogiams which correspond to these 
matters should form a single maximal cndiuhv, resembling the 
endarchy of science as nearly as possible, is therefore more important 
than that most of the other elements of his neurography should be 
so organised These other elements correspond to multifanous and 
comparativdy fortuitous experiences of daily life that have little 
connexion with the work in which he serves his fellows, and by which 
he hopes, perhaps, to be remembered About these comparatively 
fortuitous expenences he will not need to think often or intensely, 

* Cf above, p 194 
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and the corresponding neurograms may be comparatively shallow. 
It IS the deeper neurograms that correspond to his pnncipal activities 
that most need to be scientifically organised in a maximal endarchy, 
corresponding as closely as possible with the endarchy of science * 

Now it IS true that a perfect maximal endarchy is unlikely to be 
found, even in the most scientifically organised portion of the neuro- 
graphy of the most philosophic of men But, since we have seen that 
neurographies tend and should tend to form maximal endarchies, we 
can simplify our descnption of indi\idudl neurographies by referring 
them to an imaginary standard — the neurography of some imaginary 
philosopher —whose deeper neurograms, corresponding to that part 
of the world of experience with which his thoughts and actions are 
principally concerned, do actually form a maximal endarchy that 
corresponds as closely as possible with part of the endarchy of science 
Observe, however, that the maximal endarchy, which forms part of 
the neurography of our imaginary philosopher, will be replaced m 
some more real and familiar person, whom we may call ‘Jones,’ by 
an endarchical organisation, which constitutes the most scientifically 
oigamscd portion of his neurography and corresponds as closely as 
possible! with part of the endarchy of science, but which only 
approximately satisfies the conditions for a maximal endarchy To 
this endarchical organisation that may not be, although it tends to 
be, a maximal endarchy, wc shall refer as Jones' scientifically 
organised endarchy, or, more bnefly, his 'scientific endarchy But, 
for the reasons that we have just been studying, tm host of other 
neurograms, records of his experience, that an not organised as part 
of his scientific endarchy, do, nevertheless, tend, and should tend, to 
be connected with it so as to form a single system Wc have to 
investigate the nature of the connexion in question 

The systems of nervous arcs that arc excited by the fortuitous 
expenences of every day correspond to essences (or fact-elements!) 
and groups of essences§ distnbuted over many different branch || 
endarchies in the endarchy of science, or, as we said before^, the 

• Cf above, p 226 f bee below p 237 

X See above, p 195 In the next few pages we shall refer to these fact 
elements by their more general name of 'essenceb so as to avoid confusion with 
the (ncurogram ) elements that correspond to them in the neurography of the 
imaginary omniscient being referred to above on pp 199 (footnote f) s-nd 208 

§ Ihese groups of essences never will be complete facts as we have defined 
them, for Jones neurograms that are excited as he expenences a fact, or as he 
thinks of It or as an idea of it appears m his field of consciousness, will not include 
elements that correspond to all the essences belonging to the fact in the complete 
endarchy of science 

II See above, p 208 ^ On p 193 See also pp 191 and 197 
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neurograms of ‘ concrete ’ experiences are apt to be complex and ill- 
defined. Among all these essences there may be some that are repre- 
sented in Jones’ scientific endarchy, and this will more likely be the 
case the more extensive that scientific endarchy is But the vanous 
neural elements whose excitement accompanies a single expenence — 
or a number of simultaneous experiences — are, according to our third 
law*, empirically connected Every experience, therefore, that is 
accompanied by the excitement of elements 111 Jones’ scientific 
endarchy of neurograms as weU as of other elements outside it, will 
result in the cmpincal connexion of elements that arc organised as 
part of his scientific endarchy to other elements of his neurography 
that are not so organised So wc recognise two kinds of connexion 
between an individual’s neurograms The first corresponds to a 
rational (or voluntary) connexion of essence to essence, the second 
to an unreasoning, empirical (or involuntary) connexion of the whole 
to the whole t When the connexion is of the first kina, Jones can 
follow, essence by essence, every link (or step) that connects one 
experience}: to the other But when the connexion is of the second 
type, he is no longer able to split it into separate essences which might 
also form part of connexions between other experiences In short, the 
several essences that make up the first, or rational, kind of connexion, 
being usable in many other connexions also (to connect other expen- 
ences), are more general than the connecting links of the second kind 
which connect two particular facts only, and, being essences, they 
are necessarily a'so more simple So we recognise again § that these 
last ' ssences, to which Jones’ scientific endarchy corresponds, are more 
simple and more general than those to which coi respond the neuro 
grams that form the remainder, or unscientifically organised portion, 
Ilf his neurography 

We spoke, a moment ago, of a fact of Jones' personal expenence 
— a fact that had not been analysed, abstracted, and fitted in to his 
scientific endarchy — as including many essences belonging to widely 
different branches of the endarchy of science But different properties 

* See above p 79 

t Ihus William James insists that every possible case of reasoning involves 
the extraction of a particular partial aspect of the phenomena thought about, 
and that whilst Fmpincal 1 bought simply associates phenomena in their entirety 
Reasoned Thought couples them by the conscious use of this extract ’ (Z oc ett 
Vol n p -(41 ) 

X 1 he expenence in question IS as explained in footnote § on p i28, something 
less than a complete fact as we have defined it It is made up of those essences only 
to which correspond neurogram elements that are excited when Jones receives 
the expenence in question 

§ Cf above, p 199 
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of the same thing, different parts of the same fact — the look of a 
piece of cloth, for example, and the permanence of its dye* — each 
have essences which are connected in the complete endarchy of science. 
Accordingly, any two empirically connected neurograms in Jones’ 
neurography partially correspond to facts, or correspond to parts of 
facts, which are connected by having some essence in common in the 
complete endarchy of science Neurographic correlatives of these 
connexions through common essences are not, however, to be found 
complete — but more or less short circmted — in the unscientific or 
disorganised portion of the neurography of any person to whom they 
appear empirical 

These short-circuits, the nature of which we shall shortly examine 
and illustrate by a diagram ■)■, may connect multitudes of neurograms 
in the unscientific part of a person s neurography to one or more 
elements in the scientific part It is the deepest elements of Jones' 
scientific endarchy J which are most often excited, and which, there- 
fore, are most likely to be connected with elements belonging to the 
unscientific or unorganised part of his neurography The most central 
elements of his scientific endarchy will, therefore, tend to have the 
largest number of connexions with elements outside it Moreover, 
since closeness of two fact-elements in the endarchy of science marks 
a tendency to occur together in the world of expenence, groups of 
essences that are very far removed from each other in the endarchy 
of science are not likely to be expenenced together Ncurograms 
corresponding to these expencnces are therefore unlikely to be 
empmcally connected in Jones' neurography It follows that ele- 
ments, and especially the outermost or lowest elements in his scientific 
endarchy, are not likely to be connected empmcally with viry distant 
elements (i e elements that correspond to very distant essences in the 
endarchy of science) in the unscientific part of his neurography If, 
however, such distant elements are to be connected to his scientific 
endarchy, that connexion is most likely to be made empmcally through 
the endarchy's most central elements Indeed we shall see later§ 
that the central elements of anybody’s scientific endarchv are likely 

• This illustration is borrowed from W James ‘Suppose I say when offered 
a piece of cloth I won t buy that it looks as if it would fade ' meaning merely 
that something about it suggests the idea of fading to my mind — my judgment 
though possibl> ''orrect is not reasoned but purely empincal but if I can say 
that into the color there enters a certain dye which I know to be chemically 
unstable and that therefore the color will fade my judgment is reasoned The 
notion of the dye which is one of the parts of the cloth is the connecting link 
between the latter and the notion of fading (7 oc ext Vol ii p 340 ) 
t See below Iig 17 on p 235 J See above p 228 

§ See below p 238 



II. 12. 2 


NEUROGRAPHIES 


231 


to be closely connected with emotion-elements, or even to consist 
largely of emotion-elements. So there is available a path of connexion 
between these central elements and the ‘ unscientific ' or unorganised 
elements of the neurography: it is only necessary to connect these 
latter elements with certain emotion-elements and they are ipso facto 
connected to the central elements of the personal endarchy . Moreover, 
the more permanent among these outside elements, not being fre- 
quently used and deepened by rational thinking, are likely to be 
already rich in emotion-elements; for otherwise they would rapidly 
become disintegrated and disappear. 

If Fig. 16 on p. 204 were used to represent Jones’ scientific endarchy 
of neurograms, the neural arcs, connecting an element of this endarchy 
with the unscientific or unorganised portion of his neurography so as 
to form a single whole, might be represented by fine lines streaming 
out like tassels from the various elements of the scientific endarchy. 
Of these tassels, the largest would be those that came from the most 
central elements*. 

Since, moreover, the whole neurography cannot be organised as a 
single maximal endarchy f, it should, for the last five of the seven 
reasons given above on pp. 222 to 225, be the object of every indi- 
vidual’s educators, and of himself as chief among them, thus to connect 
the unscientific part of his neurography as completely as possible with 
a central scientific endarchy (which, as we said %, corresponds as closely 
as possible with part of the endarchy of science) . 

When the whole neurography is thus connected together into a 
single system, wo may speak of it all as forming a personal endarchy § 
of nevirograms. It is in this sense that the words ' personal endarchy,’ 
whether of neurograms or essences ||, will in future be used. And, 
since it is through the scientific endarchy that the whole neurography 
is then connected, we may speak of the scientific endarchy as central, 
and of the empirically connected portion of the neurography as 
peripheral. 

The personal endarchy, developed by connecting together the 
whole neurography through a central scientific endarchy, must be 
distinguished In mi the scientific endarchy which forms its central 
portion. While the scientific endarchy corresponds as closely as 
possible with (part of) the endarchy of science, there are large badly 

* for the reasons piven in the preceding p.^ragr,iph. .Sec also pp. 242, 243. 
below 

t See alxivc, p 220 * On p. 228 alKive. 

§ Cf the definition of an endarchy on p. 1(13 idxive. 

II See above, p. ig6. 
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organised regions in the personal endarchy where correspondence with 
the endarchy of science is very slight Again, while the scientific 
endarchy approximates to, and in the case of our imaginary philoso- 
pher* actually is, a maximal endarchyf, we have just remarked that 
the personal endarchy can never be a maximal endarchy 


§ 3 Posonal End archies 

Let us now suppose that every member of a certain community 
or Commonwealth has been so educated that his neurography forms 
a personal endarchy of neurograms We then observe that the 
personal endarchies of different individuals will generally differ For 
the different offices filled by different members of the same society 
will demand, as we have seenj, that the scientific endarchy of each 
should be correspondingly different The scientific endarchies of the 
different individuals will thus correspond to different portions of the 
endarchy of science, according to those individuals’ different activities 
in the life of the community For example, the endarchies of skilled 
manual workers will include a large number of elements that corre- 
spond to outer zone essences in the endarchy of science, elements 
whose excitement accompanies immediate practical expenence The 
personal endarchies of abstract thinkers, on the other hand, will 
include a much larger proportion of elements that correspond to 
inner essences in the endarchy of science The endarchies of experts 
in particular branches of expenmental stienci will include elements 
corresponding to all the essences that have so far been discovered in 
certain branch endarchies§ or parts of branch endarchies And the 
personal endarchies of philosophers or theologians will include elements 
corresponding to as many as possible of the central essences of the 
endarchy of science, essences that belong to the facts of many different 
branches of science || 

• See above p 228 

t It IS however true that when any neurogram in the unscientific portion 
of the personal endarchy is connected to two or more elements of the scientific 
part those two or more elements may be empincally connected through the 
unscientific portion of the neurography as well as through higher or inner elements 
of the scientific endarchy But this will not generally interfere with the use of 
the scientific part of a personal endarchy for reasoning purposes seeing that the 
empirical connexions between elements of the scientific endarchy and elements 
outside it being used only on special occasions instead of being simple and general 
paths of connexion will not be so deep (or therefore so likely to be used in thinking) 
as the mam line connexions m the scientific endarchy 
t See above pp 227 228 
§ See above p 208 
II Cf above p 216 
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But, however large may be the proportion of ‘abstract’ elements* 
in the personal endarchy of any individual, every one of those 
abstract elements should have one or more outer zone elements in 
his endarchy derived from it; or, in other words, simple abstract facts 
should not be studied out of all relation to concrete facts of which 
they form part. For example, children learning geography ought to 
have seen at least one river before being taught how rivers are formed 
or learning lists of rivers in any geographical region f. Abstract 
elements that are not thus supported by elements corresponding to 
boundary essences J of facts of direct experience arc likely to prove 
misleading and are certain to lack value§. 

Let us now look more closely at the nature of the correspondence 
between the endarchy of science and the scientific endarchies — the 
scientific parts of the personal endarchies — of different members of 
our hypothetical community. While the personal endarchy of any 
individual will altogether lack elements to correspond to many of 
the essences in the endarchy of science, and while a single element in 
a personal endarchy will often correspond to many separate essences 
in the endarchy of science — essences which the person in question has 
never distinguished — yet one, and only one, element in his scientific 
endarchy must correspond to a single essence (or to a single system 
of connected essences) in the endarchy of science. And if an element, 
E' , in the scientific endarchy of any person corresponds to an essence 
(or to a single system of connected essences), E, in the endarchy of 
science, then all the elements to which E' is connected in that person's 
scieiiLific endarchy must correspond to essences that are connected 
with E in the endarchy of science. In short, if we know that an 
element, E' , of a scientific endarchy corresponds to an essence, E, in 
ihe endarchy of science, then we know that E' does not correspond to 
any essence in the endarchy of science instead of E, though E' may 
correspond to many essences m addition to\\ E. 

We have already seen that, when a particular object — and we 
may now add a particular fact — is thought of on different occasions, 
the thought-activities, or ideas of it, are different Tf. Different there- 
fore in some particular must be the system of neurograms excited; 
or, if exactly the same system is excited on more than one occasion, 

* I.e. elements whose excitement accompanies thought of abstract facts (see 
p. 214 above). I See also below, p. 3,^3. 

t See above, p. 214. § See above, footnote f p. Jo6. 

II Cf. W. James, he. cit. Vol. i, p. 461. We have here written E' instead of 
E so as to mark the possible imperfection of the correspondence between E' and E. 
See above, p. 208. n See above, pp. 46, 47. 
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the relative excitement of different parts of it must differ. It is, 
however, necessary for rational thinking that different thoughts of 
the same object should be, to some extent, the same. ‘This sense of 
sameness,’ says W, James*, ‘is the very keel and backbone of our 
thinking.’ Thus something of the same belongs to every different 
thought of the same thing or of the same fact. It follows that Jones’ 
every thought of the same fact. A, is accompanied by the excitement of 
the same neurogram or system of neurograms, although his different 
thoughts of A are accompanied by the excitement of different sub- 
sidiary {pro hoc vice) groups of neurograms giving partially different 
meanings to the different thoughts. Accordingly, when A is thought 
of, other neurograms may be excited in addition to A' , but not instead 
of A'. Whenever A is thought of. A' must be excited, but not 
necessarily equally in every part. 

But A' may contain many elements that correspond to, or form 
part of, neurographic systems that correspond to facts other than A. 
In reasoning about any fact, say A, it is necessary, as we have seenf, 
to concentrate attention upon some particular aspect or essence of 
that (act ; and therefore to concentrate excitement in some particular 
element, or group of elements, that form part of A'. The element or 
group of elements, which we select for this purpose, depends upon the 
purpose for which the reasoning in question is undertaken. Sometimes 
one clement of A' and sometimes another will therefore be selected 
instead of A'. Or, in other words, A has no single essence, E, and A' 
has no single essential element, E'. The essence selected for any par- 
ticular purpose in rational thinking is chosen on purely teleological 
grounds J . 

Now let us consider in more detail how the personal endarchy of 
some particular person — Jones, say — corresponds to the endarchy of 
science. Let us begin by considering that portion of Jones’ scientific 
endarchy which corresponds (as closely as possible §) to some particular 
branch of science, We are thus to consider (the neural 

correlatives of) Jones’ ideas on the subject Let us, for 

simplicity, omit the suffixes k^, k^, and represent the branch 

endarchy, S, by line-elements e (which is equivalent to ...jtp) ; 

fi, f,. I cii. ^12- ••• ; ^21. ^22' ®^ll- 

• Loc. cit, Vol, 1, p. 459. 

•t Above, pp. 186 and 193. We have also seen (on pp. 214. 215 above) how 
facts and even simplo facts overlap, possessing essences in common. 

X Cf, W. James, loc. cit. Vol. 11, p. 335, quoted on p. 238 below, 

§ Sec above, p. 228. 

I! The line-elements in the diagram that correspond to fact-elements in S or 
to neurogram-elements in S (or 5 '), are denoted by Greek letters. 
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Now Jones will not know the subject, S, in its entirety. Jones’ 
subject endarchy. S', will not therefore contain elements to correspond 
to all the essences of the complete branch endarchy, S. Let us suppose 
that it contains only those elements (that correspond to the line- 
elements) enclosed by the broken line* in Fig. 17. 

We note in passing that Brown’s ideas on S will generally differ f 
from those of Jones. Brown’s ideas about S accompany the excite- 
ment of portions of Brown’s subject endarchy, 5"; and S" will com- 
monly differ from S' even as both differ from S, the system of an 



Fig. 17. Diagram representing the branch endarchy S 


* If we are asked why we iiavc cliosen to include in the broken line a group 
of nicirc ur less adjacent elements the nikldio of the diagram, rather than 

several separate groups, distributed at random Ihronehout the diagram, we reply 
that every personal c-ndarckv tends. <»ther things Ix-'iiig equ.il, to include elements 
corresponding to es.sences that arc ii<*ar together in the endarcTiy of science, rather 
than elements coric.-jponding to those that are far apart in that endarchy. Or 
more preci^-’-dy, if a personal endarchy includes an element corresponding to a 
particular e.s.sence of the endarchy of science, the chance that it will include 
a ncurogram-element to correspoml to a second specified essence in the endarchy 
of science is, in general, greater the nearer that second essence is to the first in 
the endarchy of science. The reason, of course, is that the very habit of mutual 
concomitance which causes two fact-elements or essences to be near neighbours 
in the endarchy of science, will also tend to cause the experience of a particular 
person, Jones, to include both essences if it includes one of them, 
t Cf. above, p. 227. 
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omniscient being's* neurograms that perfectly correspond to S. 
S" may be represented in Fig 17 by the elements enclosed by the 
dotted line 

In Fig 17, Sjj the branch endarchy derived from Ejj, is con- 
nected with Sj by the essences E and Ej which are not represented by 
neurogram-elements in Jones’ subject endarchy, S' Thus Jones’ 
imperfect subject endarchies, S'j, and S'j, may be quite separate as 
in that part of Fig 17 which is enclosed by the broken hne But if 
any element of either S'l or S'21 is excited in Jones’ brain at the same 
time as any element of the other, the excitement will spread towards 

J 



Fig 18 Diagram representing Jones cndarch\ S' that imperfectly 
corresponds to S 

the two central elements, namely E'j or E'^i , of the respective end- 
archies, and, as we have saidf, the excitement in S'j will attain its 
maximum in the element E'j while the excitement m S'^i will be 
greatest in the element E'^i We have then the appropriate stimulus 
of cunosity-wondcr two elements, E', and E'ji, both corresponding 
to (particular aspects of) simple and familiar facts, and both excited 
together for the first timej The result will be the connexion of £'i 
and E'jj Thereafter S' will be the single endarchy (that corresponds 
to the bne-elements) represented§ m Fig 18 

* See above p 208 f See above p 222 J See above, pp g2 and 222 
§ For all that we have said in the text H'j, instead of E\ might have been 
placed at the summit of the endarchy in Fig 18 in which case E\, F'hi and E',i, 
would have been three elements derived in the first degree from But E\ 

having more elements derived from it in Jones’ neurography than are derived 
from £'2, will be de,eper than E'^^ and when the two become connected will 
therefore as we shall see directly, be more central than (or above) £'j, m the 
combined endarchy 
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We observe that the result of the simultaneous excitement of any 
two elements in the two separate endarchies, S\ and , is to short- 
circuit the true (endarchy of science) path — EjiEjEEj — from Ejjj to 
Ej. What disadvantage does Jones suffer by reason of this short- 
circuit in his personal endarchy? 

If we regard knowledge as g(Jod, useful, or desirable ‘ for its own 
sake,’ we have our answer at once ; Jones suffers because his knowledge 
is inaccurate or, in other words, because his neurography does not 
accurately correspond to the endarchy of science. But if we are not 
content to say that accurate knowledge is to be desired ‘ for its own 
sake,’ we shall still find that Jones is placed at a disadvantage by 
reason of the short-circuit between E\ and • In the first place, his 
arguments will go wrong; he will wrongly suppo.se, for example, that 
all that is common to the simple facts*, Tu and Tj^, is also common 
to Tjj. Secondly, if he were suddenly confronted with Ej, a (to him) 
new essence abstracted from Tji, he would have no place for it in 
his endarchy. Conflict might result in his mind, as in the minds of 
the chemists of some seventeen years ago to whom physicists presented 
the new fact of the structure and divisibility of the atom. Moreover, 
such a short-circuit w'ill tend to make Jones misunderstand Brown 
when they discuss matters of common interest, matters such as Sjj 
(Eg,, Ejii, £^,2) which form part of the interest.s of both. W’hen Jones 
thinks of any fact pertaining to this subject he tends to think at once 
of Ej as its (principal) essence f." but when Brown thinks of the same 
fact, its (principal) essence is for him Ej. 

§ 4. The Central Elements in Personal Endarchies. 

Finally, what are the central deepest elements in Jones’ scientific 
endarchy, and therefore in his personal endarchy as a whole? When 
we were lately discussing the endarchy of science, W’c imagined J: an 
omniscient being with a human brain, knowing all the facts in the 
complete endarchy of science. We pointed out that the deepest 
elements in such a being's neurography would correspond to the 
central elements in the endarchy of science, for they would be most 
frequently traver.sed by excitement as his attention moved from one 
outer zone fact-element to another. But the neurography of ordinary 
human beings is by no means wholly the result of the exercise of 
reasoned thought. We are to discuss in a moment§ how personal 

• See above, p. 207. 

I I.e. the most centra] of its essences tljat is represented in his endarchy. 

j E.g. on p. 208 above. § See below, Chapters 13 and 14. 
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endarchies of neurograms are gradually built up. But we may remind 
ourselves here that the depths of particular neiirograms, say in Jones’ 
neurography, depend, not only on the frequency with which those 
neurograms have been excited, but also on the intensity of the ex- 
citement on each occasion. And we have further seen that neuro- 
graphic elements which are closely linked to affective-conative 
elements are on that account likely to be especially deep We have* 
gone further, and observed that those elements which belong to the 
future-interest-systein, and to purpose-neurograms in particular, are 
likely to have most influence of all upon the passage of excitement 
through the neurography. Since therefore we are supposing! that 
Jones possesses a neurography of the kind that we have described as 
a personal endarchy, the central portion in the endarchy must be 
occupied by purpose-elements J As William James said, the classifica- 
tion of experience, and, we may add, its record in the form of personal 
endarchies of neurograms, are ‘purely teleological weapons of the 
mind.’ § Our vanous personal endarchies characterise us more than 
they charactense the real world Different individuals are indeed 
charactensed by very different personal endarchies || 

Now we have consideredf seven reasons why Jones’ neurography 
should tend to correspond to the endarchy of science We have seen, 
too, that the correspondence cannot be complete** and that it should 
be most marked in his central scientific endarchy where it should be 
as close as possible jj But if Jones is to know as much as possible of 

* On p 153 above, and Appendix B, §§ii and 12 f Set above p 234 

J So if Kepler was n^ht (see footnote || on p 196 abovt) in saying that ht 
thought God's thoughts after Him purpose-elements form the cei tral elements 
of God's universe and therefore of the endarchv of science 

§ W James, he cit Vol 11, p 335 He adds 'The essence of a thing is that 
one of its properties which is so important for my interests that in comparison 
with it I may neglect the rest ’ Cf also p 334 ‘Men are so ingraincdly partial 
that, for common sense and scholasticism (which is only common sense grown 
articulate), the notion that there is no one quality genuinely, »absolutely and 
exclusively essential to anything is almost unthinkable " A thing s t ssence makes 
it what it IS Without an exclusnc essence it would be nothing in particular, 
would be quite nameless, we could not say it was this rather than that What 
you write on, for example — why talk of its being combustible, rectangular, and 
the like, when you know that these are mere accidents, and that what it really 
IS and was made to be, is just paper and nothing clsc^ " Hie reader is pretty sure 
to make some such comment as this But he is himself merely insisting on an 
aspect of the thing which suits his own petty purpose, that of namiyig the thing, 
or else on an aspect which suits the manufacturer’s purpose, that of producing an 
article for which there is a vulgar demand Meanwhile the reality overflows these 
purposes at every pore Our usual purpose with it, our commonest title for it, 
and the properties which this title suggests, have m reality nothing sacramental 
They charactense us more than they characterise the thing.’ 

11 Cf above, pp 227 and 235 K See above, pp 222 to 225 

•• See above, pp. 221, 226 t| See above, pp. 228, 231. 
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any part of the endarchy of science, and if i® essence 

belonging to that part, then — since never occurs in the world 

of experience without the inner zone essences *, Ej., ... Efci fci . 

E|fcj, E, from which it is ‘ derived ’f — Jones must know as many of 
these essences as have been discovered; or, in other words, he must 
have neurogram-elemcnts corresponding to them. Moreover, each of 
these more central essences that with .. make up the simple 
factj, Tki -ij,, occurs more frequently in the world of experience 
than any essence derived from it; and it always accompanies any 
essence derived from it. Each of the more central essences must 
therefore occur more frequently than their derived essences, including 
E-ki -kp’ in Jones’ personal experience in so far as it is involuntary. 
(But we have already § observed that, for the purposes of reasoning, 
he may voluntarily restrict the excitement to his neurograms of some 
particular essences only. The consequences of such restriction upon 
the organisation of the central elements of his neurography are 
examined below||.) It follows that the elements of Jones’ neurography 
that correspond to as many of the essences E, E^j . E;,., n,, ..., 

^ki -kp have been discovered, tend to be in descending order of 
depth, except in so far as his voluntary thinking modifies this order. 
Each of these elements tends therefore to be more central in Jones’ 
personal endarchy than its successor in the series. Now we have just 
seen]f that the more central an element, £*, is in Jones’ personal 
endarchy, the more likely it is to become empirically connected with 
other elements that correspond to essences which are closely connected 
with I'j. in the endarchy of science. It follows that the central elements 
of Jones’ neurography, and therefore of his scientific endarchy, will 
tend to include elements that correspond, not only to E, E*.j , ..., 

but also to their neighbours in the endarchy of science. Accordingly', 
given that Jones possesses a scientific endarchy it follows that the 
central elements of his personal endarchy tend to correspond to the 
most central essences of the endarchy' of science. 

But if, as we said a moment ago f f , the central elements of different 
personal endarchies correspond to the different purposes of the several 
persons in question, how can they also correspond to the same central 
essences in the complete endarchy of science? This difficulty is, from 
one point of v'icw, unreal, since the central essences of the complete 

* See .ibove, p. Kjg. f See above, p. 203. 

J See above, p. 203. § See above, pp. 186, 187. 

II Sec p. 242. ^ On p. 230 above. 

*• As wc saw on p. 228 above, a scientific endarchy corresponds as closely as 
possible with part of the endarchy of science. t| On p. 238 above. 
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endarchy of science are as yet by no means completely discovered. 
So far then as rea<^oned thought is concerned, we need not hurry to 
find a way out But, when conduct is in question, an adequate 
solution of this problem is urgently to be desned 

We have not far to look for a solution Thus Mr Fluegel, after 
pointing out that conscious control affords the ideal solution of all 
conflicts*, argues that the exact nature of the conscious processes 
whereby particular desires or tendencies arc brought into relation 
with the other dominant tendencies of the personality, ‘ consists, at 
any rate to some extent, in the logical process of subsuming the end 
or goal of each tendency under some higher end or goal ’ f In other 
words, conflicts are best avoided by consciously building up an 
endarchy of purposes wherein every element (except the central one) 
is ' subsumed ’ under some higher or more central eh ment Mr Fluegel 
adds 

As a result of this process the mind is able to .see clearly the manner in 
which the particular desires and tendencies in question are related to the 
other interests of the personality and these other interests are in turn 
brought to play upon the particular desires in a way which is otherwise 
impossible It is obvious that in such a case the process cannot logically 
come to an end at this point and that these higher ends must often be 
themselves called into question and decisions made between them This 
involves the subsumption under still higher ends until we come at last to 
some conception of the highest good of all theswmmMm honum Theoretically 
perfect conduct on this principle would thus consist in a completely 
harmonious senes of means to ends, all duly subordinated to the highest 
end of which the mind in question could conceive It would in fact be 
conduct such as would be generally recognised by teleological systems of 
Ethics as both intellectually and morally the most desirablt 

Now we have not hesitated, at an earlier stagej of our inquiry, to 
consider what kind of neurography is good for the individual and for 
the community, as well as what kind of neurography does in fact 
tend to be formed If we have regard to similar considerations here, 
we see at once that it is in the interest of a community that the 
purposes of its members should be in harmony one with another, or, 
m other words, that their various ideas of the summum honum should 
have much in common We have now therefore no longer to discover 
how the central elements in various different personal endarchies may 
correspond to different purposes, and yet at the same time correspond 
to the same central essences in the endarchy of science Our problem 
is much simplified , for we have only to determine how central 

• Cf p 175 above ^ B J P , Vul Vlli (1917), p 490 

J Eg on p 227 above 
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elements, belonging to different personal endarchies.but corresponding 
to the same summum bonum, may also correspond to the same central 
essences in the endarchy of science. A solution of this remaining 
problem is readily available in the Christian conception of God, Who 
is both the highest good ♦, and in Whom all things consist, even as all 
the facts in the endarchy of science are ultimately joined together 
by the single central essence f- 

We take it then that the centrrl elements of the personal 
endarchies of all the members of the ideal Commonwealth we are 
considering, will have in common certain purpose-elements that 
correspond to the central essences of the endarchy of science. This 
means that any particular member, Jones, of this society will have, 
among the central elements of his personal endarchy, elements E\ 
E\, E'„, , which correspond to the central essences E, Ej, E^, .... 

in the complete endarchy of science. But in view of his particular 
activities, social as well as vocational §, in the life of the community, 
his scientific endarchy should also correspond as closely as possible 
with some particular part, or 'subject endarchy,' of the endarchy of 
science 11. Suppose that Enj^,., is the most central element of this 
subject endarchy. If, for example, Jones is expert in some particular 
branchof natural science, his scientific endarchy will closelycorrespond, 
not only to the central essences of the complete endarchy of science, 
but also to some particular branch endarchy, ^ or at least to 
its most central essence, d® near derivatives’^. So, in 

general, the central essences of Jones’ scientific endarchy will include, 
not OTi'y E', E\, E'^, that correspond to the central essences of the 
complete endarchy of science, but also the element £'*, 1 .. . itp and its 

Because to know Him is, from the Christian pt>mt of view the highest 
end or goal or purpose of human life ’ This is hfr eternal ’ — the attainment of which 
may well be the most immediate!), desirable end or goal of e\ery human being — 
‘that they might know tlvce the only true God, and Jesus Christ, whom thou 
hast sent ' {John xvii ^ ) 

■f We might borrow a simile from Tiofessor Alexander's recent (*ifford 
lectures and regard the central essences of the endarchy of science as representing 
the brain of a !)eing the whole of w'hosc body was represented by Uie endarchy 
as a whole and that is ])y the whole unnerse as science hopics sonic day to con- 
ceive it, fc^r the central essences link together and coordinate dll the other members 
of the endarchy Professor Alexander's sinule would make the whole endarchy — 
the whole universe scientifically conceived — denote the God of the Pantheists, 
while the central essences, in which all the facts of the unn erse are ultimately 
joined togethei would denote the God of the Theists {A separate system of 
essences, apart from th#- darchy of science, would be required to represent the 
God of the Deists.) + See above, p. 232. 

§ See above, p. ([ Cf. below, pp. 266, 267 

^ See above. » 5, where it is pointed out that specialists in any particular 

branch of scien^’ .e apt to be most concerned with the most central or abstract 
essences that b jng to it. 


G. B. 


16 
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near derivatives which correspond in his brain to — its 

near derivatives in the endarchy of science. In other words, E' k, ••• kp 
wiU occupy a far more central position in Jones’ neurography than 
that which E,k^k^ ■■kp occupies in the endarchy of science. Or, to put 
it in another way, while may be far from central in the 

endarchy of science, the central elements in Jones’ neurography will 
include E\^k, — kp 3-s well as E' and its immediate neighbours; but, 
as we have said*, E’, E'k^, E't,*:,. .••. ip. t™d to be in de- 

scending order of depth, so that the deepest of all the elements in 
Jones’ neurography are those which correspond to E and its neigh- 
bouring essences in the simple factf, Tk^ki- kp- We see then how the 
central elements of different persons’ neurographies, while having in 
common what is most important, may yet differ in matters of 
secondary but still high significance. 

In the endarchy of science, Ek^k,- kp is connected with far more 
essences by paths that traverse essences between E^, k, - kp and the 
central essence, E, than by pathswhich radiate downward from Ej-j ... tp 
to the fact-elements of the branch endarchy, ...kp- Suppose now 
that !■' corresponds in Jones’ neurography, and F in the endarchy 
of science, to some essence of a fact that has fortuitously come to 
Jones’ knowledge; and that F' is outside his scientific endarchy, while 
F is outside the subject endarchy, ‘c>kik, -kf Then on the average 
F is more closely connected to E, and to any one of the essences 
E&j, E^jfc, , ..., between E and Ek^kf kp- than it is to any essence 
derived from Ek^k, -kp- On the average of a number of happenings 
to Jones, F' will therefore be more closely connected to his central 
elements!, ..., E'k^ki - kp> than to any other element of his 

scientific endarchy ; and, among the central elements to which F' is 
thus most closely connected, it will in general be connected most 
closely of all to the most central element, E' . The large number of 
elements, in his personal endarchy but outside his scientific endarchy, 

thus connected to his most central elements E', E\ will help to 

keep them deepest; for they will tend to be excited by any chance 
happening that excites one of the outside elements in question. 
Multiplication of such connexions, between elements outside his 
scientific endarchy and his central purpose-elements, will thus tend 
to prevent any merely rational§ central element such as E'k^ki -kp 

* See above, p. 239. t See above, p. 213. 

J Cf. above, p, 230. 

§ As distinguished from a refatively emotional central element — i.e. an element 
more closely connected with aflectiv e-conative elements — belonging to a purpose- 
neurogram. 
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from becoming deeper than the purpose-elements E' , E\, .... Indeed, 
were it not for the tendency* of a large part of Jones’ expenences to 
be empirically connected to his scientific endarchy through his central 
purpose-elements E' , E\, ■■■, most of his reasoned thinking, while 
involving the excitement of ip more than of any other element 

of his s( lentific endarchy, would not neccssanly involve the excite- 
ment of E' and its neighbours, for these latter elements need not, in 
the case we have supposed, be traversed in passing from one element 
of his special subject endarchy | to any other So the more his 
thought-activities are concerned with rational or voluntary thinking 
about his special subject (or branch of science, if his main work is 
study), the deeper will E\^k, kp tend to become relative to E' and his 
other purpose-elements However strong his central purpose elements 
may once have been, he may, if much given to reasoned thinking 
about a special subject, reach the stage when he forgets his higher 
purposes and echoes Laplace’s. ‘Je n’ai pas besom de cette 
hypothfese-lk ’ J 

Such a tendency is, as we said, obviated if those elements of Jones' 
neurography (and the more diverse the expenences they record the 
better) which do not come within the system of his scientific endarchy, 
are directly connected to E' and its neighbours and through them to 
kp- Such connexions vnll, indeed, tend to form under the 
influence of involuntary thinking, since every thought-activity tends 
to become connected to the centre of an interest §. This tendency is 
greater, the wider and deeper the interest in question; and, m the case 
we have supposed, the interest-system with E', at its 

centre is not only Jones’ widest and deepest interest-system, but 
the only one he has But his educators, and especially he himself, 
must not be content to rely upon this tendency of involuntary thinking 
They must, on the contrary, make every effort to connect the neuro- 
grams corresponding to the whole of his experience (and the wider 
the better) to his scientific endarchy, for the most part through his 
central purpose or ideal || Thus will the whole flu.x of his experience 
be most conveniently arranged for handy reference ^ Thus too will 

• See above p 230 J tp see above p 241 J See above, p 216 

§ Set above p qi where it is shewn that neurograins tend to tiecome con 
nected with interest-systems and therefore witli the centres of such systems 
And since interest systems tend to be endarchical (sec abo\ e p 163), neurograms 
tend to become most closely connected with the cential elements of interest 
systems bee also p 239 

II We thus extend the obsen'ation already made (on pp 86 and 91) upon the 
value in education of connecting new neurograms of important facts with deep 
wide interest systems bee also p 223 abo\ c 

H Cf Whitehead, loc cit p in 

16 — 2 
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he best secure, so far as the conditions of human life permit, a per- 
fectly integrated mind*. 

Wide and diverse exjjerience linked to learning — i.e. scientifically 
organised knowledge, corresponding as closely as possible to the 
endarchy of science — that may be narrow, but must form a single 
interest rather than several disconnected interests, and all subject to 
a supreme and dominant purpose in harmony with those of one's 
neighbours t, is therefore to be the aim of education in so far as it is 
concerned with forming neurograms a conclusion that was fore- 
shadowed at the end of Book I§. 

Or, as Lord Brougham said a century ago, ' A man should know 
something of everything and everything of something,’ But all his 
knowledge and all his feelings should be linked together so as to form 
a single wide interest, whose neurographic correlative — a single wide 
interest-system — is the kind of personal endarchy that we have 
described earlier in this chapter. Our conception of a single wide 
interest will be further considered when wc discuss the foundations 
of character. Meanwhile we shall use the words ' single wide interest ’ 
to denote that organisation of thought which not only corresponds 
to a single personal endarchy of neurograms but is also centred in, 
and dominated by, a supreme purpose that is in harmony with 
those of one’s neighbours. Such is the single wide interest which 
education should, as we have just said, aim at forming. 

We note, in passing, that the excitement at any part of a single 
wide interest-system will tend to spread towards the centre of that 
system ||, This follows from the corollary^ to our third law. Accord- 
ingly, the possessor of a single wide interest will tend always to be 
conscious of his supreme and dominant purpose. 

* The facts which correspond to a person’s unorganised nciirogranis and 
which, on account of their disorderly character, he will not be able to explain 
scientifically, he may describe as ’acts of God,' since their ncurograms are directly 
connected with the central elements in his endarchy. But if, and when, he makes 
the necessary effort to fit the ncurograms of these facts into their proper place 
in his particular personal endarchy, by reproducing there the connecting elements 
that exist in the complete endarchy of science, he will have a 'scientific explana- 
tion’ of the facts in question. The connecting neurograms will still be connected 
with the central elements, although the connecting path will be much longer 
since it has ceased to be short-circuited; but, having explained the facts, he may 
cease to speak of them as ‘acts of God.’ 

t For the sake of the community or Comnionwealth as a whole: see above, 
p. 240. 

X Cf. Morton Prince; ‘Every form of education necessarily involves the 
aj^ficial formation of such complexes ’ {Loc, cU. p. 289.) 

5 On p. 23 above. |l Cf. pp. 94 and 208. 


t On p. 89. 



CHAPTER 13 


CURIOSITY; AND THE INVOLUNTARY GROWTH OF 
SINGLE WIDE INTERESTS 

We proceed to consider how far this type of neurography tends to 
develop involuntarily — for ‘The Integrative Action of the Nervous 
System '* is not confined to spinal levels — and, in the next chapter, 
how its development may best be voluntarily secured. 

The neural mechanisms of several reflex movements are already 
developed at birth. These are our first neurograms. For example, 
a new born baby’s iris contracts when a light is held near its open 
eyes. In lower animals more complex reflexes — sometimes called 
instincts — also exist from the very beginning. The chicken, that 
prcks at grains of corn almost immediately after coming out of its 
egg, has not been taught to do so: the link between its neurogram for 
the grain of corn, and its other neurogram whose excitement accom- 
panies the series of coordinated movements involved in stooping and 
pecking, is certainly innate and appears to be fully developed at 
birth. 

Experience, in the form of incoming sense impressions, modifies 
and adds to our innate neurograms. So great may this modification 
be amongst human beings that instinctive or other innate processes 
often cease to be recognisable by the casual observer. 

The modification of an innate neurography by subsequent ex- 
perience is included in the process of education, when that word is 
used in its widest sense. In the more restricted sense in which the 
word is commonly used, education includes the modification and 
development of an innate neurography by the formation of new 
neurograms corresponding, not to all facts of experience, but only to 
such as are selected by human educators f- But long before the pupil 
is old enough to take an active and voluntary part in his own education, 
his neurography — or, if it be preferred, his instincts and interests to 
which his neurography corresponds — already influences its own further 
development. It is true that facts which occur together in the world 
of experience tend, in consequence of our third lawj, to be repre- 

• Discussed by Professor Sherrington, loc. c%t. 
f See above, p. 12. J On p. 79 above. 
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seated by connected neurograms*. But, according to the corollary f 
to that law, those experiences which include essences that belong to 
previously existing interests (including instincts) arc selected for 
attention above all other experiences. 

The selective influence of a person’s existing neurography, not 
only upon the direction of his uninterrupted involuntary thinking, 
but also upon the attention he pays to the various elements of his 
environment, is increased by the instinct-emotion of curiosity-wonder. 
The latter effect we have already J illustrated by the incident of 
Newton and his apple, when the acceleration of the apple’s fall 
stimulated Newton’s curiosity and attracted his attention; and, lest 
it be complained that this incident was imaginary, we may also 
remind § ourselves how, when Darwin sailed to South America on 
H.M.S. Beagle, he found that the great ship, having nothing in common 
with the Fuegians’ previous experience or interests, aroused no 
curiosity in their minds, but that the ship’s boats and 'simple 
circumstances — such as the beauty of scarlet cloth or blue beads’ — 
being novel examples of a familiar type, caused profound wonder 
among these savages. So those elements of a given environment that 
stimulate one man’s curiosity will not arouse the curiosity of another, 
whose interests are different. And this selective influence, which 
causes one element of the environment to awaken more curiosity 
than another, is no less marked among the thought-activities that 
are presented during day-dreaming. Moreover, were it not for the 
operation of curiosity-wonder, the familiar elements in our thought, 
as in our environment, would be so vastly the most int' resting that 
we should never notice anything new||. Whenever, Iherefore, we are 
engaged in involuntary thinking — whether our thought-activities are 
stimulated from outside or from within the brain — curiosity-w'onder 
is at work, modifying our thought-activities according to our pre- 
viously existing interests, making our interest-systems grow in width 
as well as in depth, and so producing a profound effect upon the 
development of our neurographies. But what effect'^ Wc have now 
to attempt to answer this question. 

Or, rather, since we have already T[ given our answer — that there 
tends to be built up, under the influence of curiosity-wonder, a single 
maximal endarchy of neurograms — we have now to give our reasons 
for that answer. We shall first carry a httle further the deductions 
we have already** made from our account of the normal stimulus of 

* Cf. above, p. 230. f On p. 8g above. J Seeabove, p. 93. § See above, p. 72 . 

II Cf above, p. 94. ^ On p 221 above. •• On p. 222 above. 
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curiosity, namely, the unlooked-for juxtaposition of simple and 
familiar facts not previously associated * ; and we shall then com- 
pare the conclusions so deduced with Poincare's observations upon 
the working of the same instinct. 

In the first place, then, it follows from the corollary to our third 
law that curiosity-wonder will tend to connect the central elements 
of any two maximal endarchies of neurograms not already connected f . 
If a neurography includes a number of maximal endarchies of 
different sizes, and if for the moment we suppose that the depth of 
each element is greater or less according as the number of pairs of 
elements derived from it is greater or less, curiosity-wonder tends 
most strongly to unite the central elements of the two largest end- 
archics ; for these two elements are the deepest, and so correspond to 
the most familiar essences not hitherto connected. But the linking 
up of separate maximal endarchies through their central elements 
may not lead to the formation of a single maximal endarchy. For if 
curiosity-wonder did nothing but cause central elements of maximal 
endarchies, or other deepest elements, to be linked to deepest elements, 
ihc resulting organisation would be straggling and asymmetrical, 
since every new element or group of elements would be added to 
the central elements, instead of being inserted in the position of 
the corresponding essence or group of essences in the symmetrical 
endarchy of science J. But the effect of curiosity-wonder is not 
confined to making a first connexion between central essences of two 
hitherto disconnected facts. On the contrary, as we saw§, this 
instinct strives to concentrate excitement in both groups of neuro- 
grams so that further common elements may be abstracted, until at 
last the two groups become connected according to the connexions of 
the corresponding (groups of) essences in the endarchy of science ||. 

* Sec above, p. 92. t bee above, p. 222. 

J Snpjiose for example that, at a certain stage of its clevelopnient. a personal 
neurography contains two separate subject endarchies. . and 

each ol whose elements corresponds I0 one or more of the essences or fact- elements 
(denoted by the same letters in Homan type and with the dashes omitted) 
of the endarchy of science. Wlien.forthc first time, any one (dement of S'kikt. Jy 
is excited siniultanefjusly with any one element of ...ky.. k.> curiosity-wonder 
tends to connect the two subject endarchies through their central elements, 
..,<1^, and _ ^ respectively. The link tluis formed short-circuits the 

corresponding path, ... 

the endarchy of science. § On p. 92 above. 

jj Thus, in our example, concentration of excitement in and its 

neighbouring elements in the system of neurograms which corresponds to the 
(impressions of) experience from which was abstracted, niav lead to the 

abstraction of the variou.s elements j,,. , Ei.,, . .i.,. 

which are, by hypothesis, connected with E,.,,.,„.i, in the world of 
experience. 
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And, if the involuntary concentration of excitement that is directly 
due to the operation of the instinct is insufficient to produce this 
result*, sufficient concentration may result from the intervention of 
the Will in support of the instinctive process To this point we shall 
shortly return Meanwhile we conclude that the instinct-emohon of 
cunosity-wonder tends to develop every personal neurography into a 
single maximal endarchy corresponding to the {complete) endarchy of 
science, and so leads to the discovery^ of the endarchy of science. 

This conclusion has now to be compared with Poincare's observa- 
tions on his motives for making his scientific discoveries and his 
feelings when he made them To this end we first note, as a necessary 
consequence of our generalisation, that every time the instinctive 
process achieves its end by further developing a person’s neurography 
mto a single maximal endarchy corresponding to the endarchy of 
science, its achievement will be marked by a feeling of pleasurable 
satisfaction, for such a feeling follows the successful completion of 
every instinctive process J one’s escape from danger by flight, for 
example, or the response to one’s cnes for help in distress § Now 

• And so to connect t, to S .i', Sx,x, x, is connected to 

Sxit,. .X, in the endarchy of science f See above footnote || on p 196 

t Cf W McDdugall We seem justihcd m behoving that the continued 
obstruction of instinctive striving is always accompanied by painful [or un- 
pleasant ” as we should rather say since the researches of Head and Holmes on 
the neurology of pain and " unpleasure ’ (Broiw, Vol xxxiv, 1911, pp loietseq)] 
feehng, its successful progress towards its end by pleasurable feeling and the 
aclaevement of ils end by a pleasurable sense of satisfaction (Social Psychology, 
p 28, italics mine ) 

§ I can find no evidence, from mtrospection or from any other source, that 
the feelings of pleasurable satisfaction or relief which mark the 1 ompletion of 
different instinctive processes are themselves different in anv essential respect 
But each is accompanied by a vivid memory of the emotion that has just come 
to an end, and this memory, whose vividness is doubtless due to the continued 
activity of some of the neurograms whose excitement accompanied the full blast 
of the emotion, leaves no room for doubt which instinct has been responsible for 
the pleasurable satisfaction experienced When that instinct has been curiosity 
our satisfaction on its achievement of its end is accompanied by (if it does not 
include) the feehng that we understand the object of an erstwhile cunosity that 
the strangeness has disappeared, that all fits harmoniously together But if our 
emotion has not been pure wonder — the affect of cunosity — but wonder compounded 
with negative sclf-focling a compound winch Dr McDougall (Social Psychology, 
p 129) identifies with admiration as soon as we feel that we completely under- 
stand the object we have admired, and can wholly account for it, our wonder 
ceases and the emotion evoked by it is no longer admiration (McDougall, loc cit 
p 129) but negative self-feeling to which is added the pleasurable satisfaction 
due to the successful completion of the cunosity-wonder process Or, if our 
emotion of wonder has been compounded with positive instead of with negative, 
self feeling the feeling of pleasurable satisfaction that comes when we think that 
complete understanding has been reached will be accompanied by elation or 
positive self feeling and we shall want to ' swagger or swank and cry ' eOjnjxa 
hke Archimedes instead of wanting like Kepler (cf footnote || on p 196 above), 
to reverence the Creator of the object of our emotion 
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when we do thing s under the compelling force of instinct (whether 
it be to organise-thought-by-developing-a-single-maximal-endarchy- 
of-neurograms, or to run-away-and-hide, or to strike, or to cry-out- 
for-help), we may say, with Dr McDougall* * * § , that we act so because 
instinct lb dnving us, or we may say, as children and other unsophis 
ticated persons commonly do say, that we act so because we feel the 
corresponding emotion (whether it be wonder f, or fear, or anger, or 
distress), or we may say, with Locke and Hume and the lesser 
hedonistic philosophers, that we act so for the sake of the pleasurable 
satisfaction that will follow the results of our action when the instinctive 
process is complete If we are neither familiar with modern psychology 
nor altogether unsophisticated, the third is the way in which we shall 
probably account for our conduct 

And this, in effect, is ]ust the account that Poincare does give of 
his motives for organising his thought and making his scientific 
discovenesj The scientist,' he writes, 'does not study nature 
because it is useful to do so He studies it because he takes pleasure 
in It, and he takes pleasure in it because it is beautiful § 

In order to make sure that this observation of Poincar^ s is the 
very one which our generalisation || would lead us to expect, and by 
which It IS therefore confirmed, we have to verify (i) that by the 
‘study of nature’ Poincard means the organisation of thought on the 
fines of the endarchy of science and so the discovery of that endarchy , 
and ( 2 ) that the pleasure which Poincar6 observed the scientist to take 
in the beauty of nature is no other than the pleasurable satisfaction 
that resaltb when the curiosity-wonder process has achieved its end 
First then we have to shew that, by the study of nature, Poincare 
means, not merely to observe natural phenomena more or less at 
random, but also (and especially) to organise expenence of nature, 
or, in our terminology, to ‘discover’ the endarchy of science , or, to 
develop a neurography that shall, so far as possible, correspond to the 
endarchy of science 

• Instincts arc the prime niovcis of all human activity {Social Psychology, 
P 44 ) 

I A young child would not mention this emotion by name but would probably 
describe it by saying that its obtcct looked so funny or (if the child were a little 
older) appeared so strange 

I He gives several accounts or rather he describes the same feehngs and 
motives in several different ways That which follows in the text strikes the 
keynote of all the rest and is, moreover the one wluch Poincar6 himself puts 
first From some of the others we shall quote in the following pages The reader 
who desires still more evidence that Poincar6 s observations confirm our generalisa 
tion (in italics on p 248) is referred to Poincar^ s book Science and Method 

§ Loc cit p 22 }| In italics on p 248 above 
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Originally we followed Poincare in describing our experience of 
nature as experience of a ‘hierarchy of facts.’ ♦ For him, as for us, 
the 'nature' that is studied is a (complete) endarchy of fact-elements 
which are gradually discovered and organised in a growi^ig (incom- 
plete!) endarchy as the study proceeds. Indeed, his complete endarchy 
and ours have much in common; and so have the processes by which, 
as discovery proceeds, the partial! endarchies are gradually built up. 
The resemblance between these endarchies (‘nature’ in process of 
discovery), and between the processes (by which nature is discovered 
or ‘studied’), as envisaged by Poincare on the one hand, and as we 
have described them on the other, must now be examined more closely. 

The hierarchy of which Poincare speaks, like the endarchy of 
science that we have described, is a mode of conceiving the facts of 
experience as an ‘ organised body of connected facts.’ § ' Harmonious ’ || 
is the word Poincar6 uses to describe the organisation of the endarchy 
of facts — for the most part still undiscovered — which is the world of 
experience. It is, therefore, already clear that Poincare’s conception 
of the world of experience completely accords, so far as it goes, with 
the endarchy of science that we have described. And it goes further 
than we have yet said. For the complete endarchy, as it is gradually 
discovered in the form of an incomplete endarchy, is, according to 
Poincare, so designed as to make for ‘economy of thought, ...economy 
of effort 'If in thinking. It must, therefore* * * § **, have the form of a 
maximal endarchy, at each stage of its discovery. Poincare's complete 

* On p. 194 above; and Poincare, loc, cit. p. lO. 

t See above, footnote § on p. 199. 

j See above, p. 197. 

§ Cf. p. 196 above. 

[1 For example; ‘Our mind... would lose itself in the complexity of the world 
if that complexity were not harmonious.’ (Loc. cii. p. 30; italics mine.) 

Or again; 1 mean [by the beauty of nature] is that more intimate 

l^auty which comes from the harmonious order of its parts, and which a pure 
intelligence can grasp. ...This special beauty, the sense of the harmony of the 
world...,’ {Loc. cit. p. 22; italics mine.) 

Once more, Poincare refers to ‘this feeling, this intuition of mathematical 
order, which enables us to guess hidden harmonies and relations.' [Loc. cit. p. 50; 
italics mine.) 

The same idea is expressed, although the word harmony (which we have 
italicised in each of these quotations) is not used, w^hen Poincar^ si^eaks of the 
facts that interest physicists as being ‘ those that have an analogy with many 
other facts and do not appear to us as isolated, but as closely grouped with others, 
...The isolated fact attracts the attention of all, of the layman as well as the 
scientist. But what the true scientist alone can see is the link that unites several 
facts which have a deep but hidden analogy' — i.e. a connexion, as yet undiscovered, 
in the complete endarchy. {Loc. cii. p. 27.) 

^ Loc. cii. p. 23 

*• The proof of our minimum-path proposition (on pp. 208 to 210 above) is 
given in Appendix C. on p, 492 below. 



II 13 


CURIOSITY 


251 


endarchy — the world of experience, as he conceives it — is therefore 
a maximal endarchy. The resemblance between nature, as Poincar6 
conceives it, and our endarchy of science is therefore as complete as 
could be desired* * * § 

It remains to examine the resemblance between the process bv 
which Poincar6 observed that nature is studied or discovered, and the 
process by which we have described the (incomplete) f ndarchy of 
science as being gradually built up on the lines of the complete 
endarchy as that is gradually discovered For our purpose it will 
suffice to note that, just as we began with the abstraction of essences], 
so Poincare begins with the selechonX of simple^ facts, just as we 
subsequently abstracted or selected the most genera/ essences, which 
were the most important or valuable for our purpose the greater the 
number of facts they united\\, so Poincare observes that the general^ 
facts or laws are the most valuable for section, and that their value 
depends upon the number of previously mown elements which they 
untU **, and, finally, just as the essences, which, in our descnption, 
were successively abstracted, were such as to combine with those 
P’Tviously abstracted so as to form a single maximal endarchy, so 
Poincare observed that the instinct (or, as he puts it, the emotion) 
which drives men to discover the harmonious endarchy of science 

* Jn case confirmatory evidence be rtquired Poincard supplies it by saying 
that the economic - or as wc should say, minimum path and therefore 
maximal — endarchy that the study o£ nature tends gradually to build up 
produces the same feelinp: of beauty (p 23) or aesthetic satisfaction (p 31) 
as IS produced 1 v the complete eiidarch> which is the world of expenence so 
thxt this ( timpleU* cndaichy is presumably a maximal endarcb> His words are 
economy of thought that economy of effort which is the constant tendency 
of science is a sourtc of beauty as well as a practical advantage The buildings 
we admire aic those 111 winch the architect has succeeded in proportioning the 
means to the end in which the columns seem to carr) the burdens imposed on 
then lightly ind without effort like the graceful caryatids of the Erechtheum 
{Loc cit p 23 ) And again This aesthetic satisfaction — the sentiment of 
mathematical elegance — is conscqucmlv connected w jth the economy of thought 
Again the comparison with the I rechthcuni occurs to m'^ but 1 do not wish to 
ser\e it uji too often (7 ot nt p ) 

f See above p 197 

I We ( annot know all the facts Wc must make a selection {loc cit -p 15) 
Discovtiy IS discernment selection {f(C cit p 51) 

§ Our selection should be made [of] the mo^t interesting facts, those which 
have a chance of reeunnig Which then are the facts which have a chance of 
recurring^ In the first place simple facts {Loc cit pp 17 iS ) 
i| See above p 199 

^ It IS necessary therefore to think for those who do not like thinking and 
as they are many each one of our thoughts must be useful in as manv eircuinstances 
as possible For this reason the more general a law is the greater is its value 
This shows us how our selection should be made ' {Loc cit p 17 ) 

•• ‘If a new result is to have any value it must unite elements long since 
known and suddenly introduce order * {Loc at p 30 ) 
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‘makes us select the facts best suited to contnbute to this 
harmony ’ • 

It appears then that by the ‘study of nature,’ in the passage 
which we quoted on p 249, Poincar6 means nothing else than the 
orgamsation of thought on the hnes of the endarchy of science that 
we have described , or, what amounts to the same thing, the develop- 
ment in the student's brain of a neurography that corresponds to this 
endarchy as closely as possible 

We have next to prove that the aesthetic pleasure which Poincare 
observed the scientist to take in the beauty of nature is no other than 
the feeling of pleasurable satisfaction that results when the cunosity- 
wonder process achieves its end We first remark that the beauty’ 
of nature which gives nse to the feeling observed by Poincard is 
‘ beauty which comes from the harmonious order of its parts ’ I The 
feehng caused by this be|||ty has therefore the same origin as the 
‘ feehng of elegance ’ of whrch Poincare speaks as being felt by mathe- 
maticians who ‘attach a great importance to the elegance of their 
methods and of their results For that which gives us the feeling 
of elegance in a solution or a demonstration is again the harmony 
of the different parts, their symmetry, and their happy adjustment. 
It IS, in a word, all that introduces order, all that gives them unity ...’§ 
Moreover, the 'beauty' and the ‘elegance’ in question are not merely 
the same in ongin, they are, for Poincare’s purpose, synonymous 
For example, he asks 'what are the mathematical entities to which 
we attribute this character of beauty and elegance, which are capable 
of developing in us a kind of aesthetic emotion’^ And again, on the 
same page he wntes of 'the feeling of mathematical beauty, of the 
harmony of numbers and forms and of geometnc elegance ’ || 

So the pleasure which the scientist takes in the beauty of nature, 
and which, according to Poincar6, causes him to study nature, is the 
same as the mathematicians feeling of elegance’ But ‘elegance,’ 
says Poincar6, ‘may result from the feehng of surprise caused by 
the unlooked-for occurrence together of objects not habitually 

• Loc cit p 22 Cl also on p 59, where, after discus'iing what kind of com- 
bination of facts constitutes the kind of discovery to which the same instinct 
(or as he says emotion) dnves mathematicians Poincard proceeds Now what 
are the mathematical entities to which we attribute this character of beauty and 
elegance which are capable of developing 111 us a kind of aesthetic emotion? 
Those whose elements are harmoniously arrange-d so that the mind can without 
effort take m the whole without neglecting the details This harmony is at once 
a satisfaction to our aesthetic requirements and an assistance to the mind which 
it supports and guides {Loc cit p 59 ) 

^ I OC cit p 22 

§ Loc cit pp 31 


X Loc cit p 30 
II Loc cit p 59 
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associated ’ * ; in which case the ' feeling of elegance ’ evidently follows 
wonder f (which Poincar6 calls ' surprise ’) . Or elegance may result from 
' contrast ’ J ; in which case it again follows the appropriate stimulus 
to wonder. Poincar6 sums up both cases in the words: ‘ Briefly stated, 
the sentiment of mathematical elegance is nothing but the satisfaction 
due to some conformity between the solution we wish to discover and 
the necessities of our mind.’ § These ‘ necessities ' must mean ‘ instinct ’ : 
indeed, Poincard himself uses the word when he speaks of the 'in- 
stinctive and unacknowledged preoccupation ’|| that drives the scientist 
to search for truth, and again when he refers to ‘our natural instinct 
for mathematical elegance.’^ And there is no instinct, can be 
meant except curiosity. It follows that the pleasure whiA ^ding 
to Poincar6, the scientist takes in the beauty of nature,\ a hich 
attracts him to study nature, is a feeling due to the satisX^ .on of 
his curiosity. 

Poincar6 adds that ‘this aesthetic satisfaction is consequently 
connected with the economy of thought.’** We now see how. For 
the ‘aesthetic satisfaction’ follows the success of the curiosity-wonder 
process in organising thought in a maximal cndarchy, which we have 
seentt to be the most economical organisation possible. It remains 
to add that we shall in future use the phrase 'aesthetic satisfaction’ 
only to denote the pleasurable feeling that results when the instinct 
of curiosity achieves its cnd}|. 

* Loc. cit. p, 31. 

f Because it follows the appropriate stimulus to wonder: see above, p. 92. 

J 'The contrast between the simplicity of the means and the complexity of 
the problem presented.' (Loc. cil. p. 31.) 

§ Loc. cit. p. 31. (Italics mine.) 

|j The whole passage Ls worth quoting, lor we shall have to refer to it again. 
It follows closely on that quoted on p. 249 and it reads; 'll nature were not 
beautiful it would not be worth knowing, and life would not be w'orth living. 
1 an not speaking, of course,... of the beauty of qualities and appearances, I am 
far from despising this, but it has nothing to do with science. What I mean is 
that more intimate beauty which ccmies from the harmonious order of its parts, 

and which a jnirc intelligence can grasp It is, then, the search for this special 

beauty, the sense of the liarmony of the world, that makes ns select the facts 
best suited to contribute to this harmony; just as the artist selects those features 
of his sitter which complete the portrait and give it character and life. And there 
is no fear that this instinctive and unacknowledged preoccupation will divert 
the scientist from the search for truth. We may dream of a harmonious world, 
but how far it will fall short of the real w'orld! The Greeks, the greatest artists 
that ever were, constructed .a heaven for themselves; how poor a thing it is beside 
the heaven as we know it!' {Loc. cit. pp. 22, 23.) 

1 ] Loc. cit. p. 60. 

■** This is the next sentence to that last quoted from p. 31. 

■ft On pp. 208 to 210 and Appendix C. p. 492. 

{ { Aesthetic satisfaction is therefore the feeling that en\crges whenever any- 
thing that has aroused curiosity, or appeared wonderful, has at last been understood. 
The understanding for which curio.sity strives means the harmonious arrangement 
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We have thus venfied that Poincare’s observations agree as 
closely as could be desired with the conclusion* which we deduced 
from our account f of the normal stimulus to cunosity-wonder Our 
conclusion was that the instinct-emotion of cunosity-wonder urges 
men to build up their own neurographies in the form of single maximal 
endarchies corresponding to the endarchy of science, and so to dis- 
cov'er that endarchy 

—according to the endarchy of science — of one s ideas about the object of one s 
curiosity and the harmony is not only of these ideas with one anotliei (so as to 
form a scientific endarchy on their own account) but also of the corresponding 
neurograms with the whole of one s neurographj 

* In Italics on p 248 above t O'* P 9 - above 
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REASONING, AND THE VOLUNTARY DEVELOPMENT 
OF SINGLE WIDE INTERESTS 

§ r Will and Curiosity 

Whili , however, cunosity-wondcr makes men want to organise 
thought in this way, it does not follow that the organisation of thought 
IS a wholly involuntary process We have, on the contrary, already* 
pointed out that the intervention of the Will may be necessary to 
complete the process and to achieve the goal towards which the 
instinct stnves To this point we now return and ask How exactly 
does the Will cooperate with the instinct of cunosity to organise 
thought in the way we have described^ 

To answer this question, we take up again the maim thread of 
our argument Having formulated certain laws that 'govern' in- 
voluntary thought, we went on to consider voluntary thinking and 
so came to the effect of Will in everyday life f. Will, we said, intervenes 
when the involuntary guides of the stream of thought are in conflict J , 
Its intervention makes new paths m the thinker’s neurography § , 
and, of these new paths, those which yield the ideal solution of a 
conflict — those which, as Poincare has it, are at once the most 
beautiful and the most useful || — are those made by reasoning^ 
Then we saw that, among other characteristics of reasoning, every 
step must be true*'*, and we found this to mean that the new paths 
made in anybody's neurogiaphy as he reasons, must correspond, 
element for element, with the endarchy of science Finally, we have 
]ust seen that cunosity moves men to strive for this correspondence , 
but curiosity alone may not achieve it without the Will's aid. 

For example, if two elements of anybody’s — Jones' — neurography 
belong to two different maximal cndarchies and are both excited at 
the same time, the excitement will tend to spread to the central 
elements, Ep and Eq say, of each endarchj', and cunosity-wonder 
will make him want to connect these central elements by a path of 

• See above p ^48 t See abo\ e Chapter 7, § 6 

} See above pp 141 and 162 S| See above p 165 

II Cf Pomcar6, loc ut p 5y 7 See above, pp 175 and 179 

*• See above, p i8q 
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linked neurogram-elements which correspond to the chain of succes- 
sive essences that connect Ep with E^ in the endarchy of science. 
Sometimes this connexion may be made unconsciously; or, at all 
events, without any effort of Will; as, for example, when Ep is 
directly connected to Eq in theendarchy of science. But, more often, 
reasoned thought (involving the Will's intervention *) is required to 
complete the connexion. Indeed, most of us know only too well that 
cunosity alone, without voluntary effort, will enable us neither to 
organise our neurographies so as to correspond with discovered 
portions of the endarchy of science nor to discover new regions of 
that endarchy. In other words, without an effort of Will we can 
neither acquire existing knowledge (to any considerable extent) nor 
discover new knowledge. 

We may distinguish two occasions when the Will may support 
the tendency of curiosity -wonder to connect two (hitherto separate 
but simultaneously excited) neurograms. A and Z, by means of a senes 
of connected neurogram-elements that correspond to essences or fact- 
elements in the endarchy of science. The first of these occasions — the 
first bout of voluntary thinking, the first period of conscious work — 
commonly precedes the instinctive (ciinosity-wonder) process, while 
the second follows the completion of the process f . 

§ 2 . The First Period of Conscious Work. 

The first bout of voluntary thinking has the effect of increasing 
the activity both of A and Z, as the thinker, in his efforts to complete 
the path from A to Z. comes back, over and over again, both to A and 
to Z, that he may begin afresh to make a path that .‘-hall connect 
with whatever path he has made from the other end Now wc have 

* ‘Reasoning is prc-eimaently a process of voluntary (willed) thinking’: see 
above, p. 187 

f Poincar^ quotes examples from his f»ersonal expenener- —and similar 
examples might be multiplied from the experience of other mathematicians and 
physicists — shewing how the missing link in a cliain of reasoning, which intense 
and prolonged efforts had faded to complete, would unexpectedly present itself 
during a holiday excursion or when ‘crossing the street,' and would stand the 
test of subsequent concentrated thought. Such inspirations are, Pomcarii siippoises 
(p 60), due to the involuntary, or even unconscious operation of that which we 
have identified with the cunosity-wonder process And he adds* 'There is another 
remark to be made regarding the conditions of this unconscious work, which is, 
that It IS not possible, or in any case not fruitful, unless it is first preceded and 
then followed by a period of conscious work These sudden inspirations are never 
produced (and this is sufficiently proved already by the examples I have quoted) 
except after some days of voluntary cffoits which appeared absolutely fruitless, 
in which one thought one had accomplished nothing, and seemed to be on a totally 
wrong track. These efforts, however, were not as barren as one thought, they set 
the unconscious machine in motion, and without them it would not have worked 
at all, and would not have produced anything.’ (Loc. cit p. 56.) 
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said* that the stimulus to cunosity is greater, tlie more famihar are 
the two facts, A and Z, between which the instinct stnves to make 
connexions. The repeated excitement of A and Z during the first 
bout of voluntary thinking (or, as Poincar 6 calls it, ' conscious work ’) 
therefore increases the stimulus to the subsequent instinctive process 
(or ‘unconscious work') Indeed, Poincare has observed that, with 
this increased stimulus, the instinctive process often pla3's a most 
important part in mathematical discovery, when, without it, the 
' unconscious machine would not have produced anything ’ t More- 
over, we have already pointed out the important involuntary effect 
exercised upon the reasoning process by the activity of the terminal 
elements I These, so long as they remain active, guide the excitement 
towards themselves or, intermediately, towards neurograins with 
which they arc connected ‘ '\s a rule,’ said William James, Z (and 
similarly. A) ‘overshadows the process from the start § And the 
active final neurogram, Z, overshadowing the reasoning process by 
which a thinker is to connect an idea of A to an idea of Z, determines 
which particular essence — an essence belonging to which particular 
subject endarchv — of A he will use in beginning to reason about that 
fait For example, according to the purpose of his reasoning about A, 
his excitement may first be restricted to a physical science group of 
meanings, in which case the essence E,, (of A) from which he starts 
will belong to a physical science branch endarchy 

■'3 J he Intenal of Uncometous Work 

After the first penod of conscious or willed work, comes the 
instinctivt processll It may be an unconscious process, as in the 
examples given by Poincare from his experience of mathematical 
discovery, examples that might be multiplied indefinitclv And this 
unconscious process may suddenly burst in upon consciousness, now 
occupied by quite other matters, with an inspiration — a vivid con- 
viction — that here is the reasoned path between A and Z that was 
sought unsuccessfully dunng the first penod of conscious work How 

* Sec abo\e p 92 

\ I oc tit p See f cjtnote f on p 256 

J Above p 180 We were there referring onl> to ont terminal element 
(an element of 7 ) but what we said is (.(jiially true of the other (an clement of 4 ) 
also § Loc cit Vol II p 

11 The following two page<^ as far as the end of the section on p 259, form a 
digression from our present subject namely the function of voluntary thinking 
m the development of single wide interest systems but the matters dealt with 
in this digression can be most conveniently considered at this point 

If Loc cil pp 52 to 55 
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are we to account for the fact* that the solution — a solution which, 
as we shall see in a moment, is generally the true solution — of our 
problem thus finds its way into the focus of consciousness, when all 
the rest of the process, perhaps including tentative solutions, re- 
mained unconscious^ The increase of excitement that accompanies 
thi^ stage of the process at once suggests itself as the answer , and for 
two reasons In the first place, the instinct is just achieving the goal 
of Its conation, so that we should expect the accompanying emotional 
excitement to be greatest And secondly, the final link in the chain 
of elements that connects ,4 to Z unites these two active systems, 
draining excitement from them both f Indeed, this final link commonly 
corresponds to the highest, or most central or most valuable, of 
all the fact-elements or essences m the cndarchy of science, that 
form the corresponding path of connexion between A and Z in 
that endarchy 'It is certain,' says Poincare, ‘that the combinations 
which present themselves to the mind in a kind of sudden illumination 
after a somewhat prolonged period of unconscious work are generally 
useful and fruitful’ § — or, as we have said, valuable 

When one of these sudden illuminations gives us the clue to the 
solution of our problem, and indeed makes the whole thing that had 
puzzled us by its complexity seem marvellously clear and simple, 
we feel inspired, and as if our mental processes were altogether above 
their normal level And, since these sudden inspirations often follow 
an unconscious process that has revealed a connexion (or, as Pomcar6 
says, a ‘ combination ’) which the preceding period of conscious work 
failed to disclose, are we to say that there is an unconscious ego, or 
a subliminal ego, that is ‘supenor’ to the conscious ego I, Are we to 
follow Mr Kenneth Richmond and describe the thought processes, 
which lead to these inspirations, as ' superconscious We shall not 
use these words, but we do well to recognise tlie truth which they are 
intended to express It is true that creative thinking, marked by the 

* Poincar 6 records the fact and regards it as most mysterious {Loc oil 

p 58 ) 

I JSy multiple stimulation ' Cf above pp 83 and 134 

} Cf pp 221 and 247 above § Loc cit p 58 

il Poincartl after reviewing the facts which we have summarised in foot- 
note t on p 256 above asks appro^.lnlately the same question and he adds 
that he would be loth to accept an affirmative answer [Loo cil pp 57, 58 ) 
Dr Morton Prince is of the same opinion (See Lhi Dissociation of a Personality 
P ) 

1 ] Education and I iberiy (tgiS) p 221 Again on p 237 he wntes It is 
instructive that in the tune of the (xothic buildings were produced which were 
not only miracles of art but miracles of engineering It is impossible not to conclude 
that the extraordinarily complex strains and stresses of Gothic architecture were 
superconsciously worked out ' 
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‘ discovery ’ of valuable combinations and so making important pro- 
gress towards the goal of scientific thought, is often — and perhaps 
only — accomplished when active consciousness is somehow side- 
tracked when, in fact, the Will is not intervening in the train of 
thought m question, and when there is no interference by extraneous 
thought-activities, whether due to active interest systems or to in- 
coming bcnse-impressions This removal of normal inhibitions*— if 
we may so summarise the description we have just given of the 
conditions that favour creative thinking — occurs when conscious 
thought is occupied with something quite different from the problem 
whose solution is being unconsciously discovered It also occurs when 
we consciously fix our attention on some object, whether a windmill 
on the horizon or a pattern on the carpet, so as to leave the involuntary 
(but now conscious) creative train of thought free from interference 
Our ability to secure this freedom depends in part upon the extent 
to which we have previously succeeded in exciting the activity of 
A and Z whose connexion we are seeking to effect, and partly upon 
the size and activity of extraneous interest-systems It is doubtless 
fi r this latter reason that, as one of the most famous of Bntish 
physicists has remarked, it is as a young graduate with no responsi- 
bilities and no anxieties that one has one’s best chance of making 
discovenes But let no one suppose that, in attributing our moments 
of inspiration to the free working of the cunosity wonder instinct, 
we arc debasing what is noble or confusing the higher with the lower, 
the ‘supcrcoi’scious ' with the subconscious Because, in vanous 
degrees, we share with lower animals some of our emotions, we cannot 
argue that none of them affects our highest thought-processes Love 
(ny/iTTfi) itself is an emotion, and there is nothing absurd or incon- 
sistent in the suggestion that divine inspiration may operate by the 
means that we have described as 'curiosity wonder I 

5 4 The Second Period of Consciowi It ork 

The second occasion J for the intervention of the Will, in support 
of the tendency of cunosity-wonder to secure the connexion of A to 
Z, follows, we said, the completion of the instinctixe process It is 
needed ' to work out the results of the inspiration, to deduce the 
immediate consequences and put them in order and to set out the 

• Cf K Richmond loc at p 239 

t Cf Iv Richmond If any impatient Chnstian wanlb to know why I am 
leaving divine inspiration out of account I will explain that I am doing nothing 
of the kind I am trying to find out how it works {Loc cit p 251 ) 

J See above, p 256 

17 — 2 
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demonstrations; but, above all, it is necessary to verify them.’ ♦ For 
although 'when a sudden illumination invades the mathematician’s 
mind, it most frequently happens that it does not mislead him. ..it 
also happens sometimes. ..that it will not stand the test of verifica- 
tion.' t Hence the need for attempting to verify an inspiration dunng 
the .second period of conscious thought that should follow it. The 
inspiration is, for this purpose, voluntanly taken as a hypothesis. If, 
for example, we have an inspiration that Eji^ is the fact, or rather 
the essence, we are seeking to complete the connexion between A 
and Z, we have to venfy, during the second period of conscious 
thought, every step of the reasoning by which Ej^, is connected to 
some essence of A on the one hand and to some essence E^ of 
Z on the other Let us follow the verification of some of these steps |. 
Suppose that it is Jones who has had the inspiration that Ej,^ is the 
fact (essence) he is seeking to connect E^ with E^, and let E'^. a 
and E' 2 denote Jones’ neurograms for the essences E;^,, E^ and E.j 
respectively Then, as we saw^, each of the neurogram-elements 
E'a I E'jif and E' ^ may correspond to other essences in the endarchy 
of science in addition to the one essence, or E^^ or E^, but may 
not correspond to other essences instead of or Ejj, or E^ respectively 
Suppose further that E'p, E'g and E\ denote throe neurogram- 
elements which are excited in succession as Jones’ thought follows 
the connexion in his brain between and In order to verify 
the argument by which he connects E^ to E^, Jones must not only 
(i) verify every step in the argument but also (2) venfy that the 
several steps — and, in particular, the successive steps — hang together 
and lead somewhere 

First, to venfy that every step in the argument is true by itself, 
Jones has to make sure that every two successive neurogram-elements, 
say E'p and E'g, are connected by no mere fortuitous association, 
but in the intimate way described on p 198 In other words, Ep and 
Eq are essences || one of which is directly or indirectly derived from 
the other, or, what is, perhaps a simpler way of expressing the same 
thing, Tp and Tg are ’ simple facts ’ * * * § •• ♦ one of which contains or includes 

* Poincari loc ett p 5O t Poincarfi, Im cit p ,f)0 

J tig 10 on p 178 illustrates some of the steps by which A is connected with 

Z and may be referred to in this connexion 

§ On p 233 above 

)) E, and are related to Z,', and E’g just as E., (or E* or E,) is related to 
(or or f-'z) n See above, pp 203 et seq 

•• The definition of a simple fact is given on p 203 The notation (T, and T^) 
IS explained there and on p 207, and the diagrammatic representation of a ' simple 
fact ' IS stated on p 213 
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the other. And this relation between portions of the endarchy of 
science itself is, of course, true. 

Secondly, having verified that successive neurogram-elements 
are thus connected in pairs — for example, E' p to E'q — according to 
the endarchy of science, Jones has still to make sure that each 
step in his argument (corresponding to a single pair, E'p and E'q 
say) is related to the next step (corresponding to the connexion 
between E'q and E'p), so that these successive steps shall lead some- 
where definite. That is to say, Jones has to make sure that some 
definite relation obtains between every three successive undivided 
neurograms, as well as between every two. For example, if the relation 
between and T^, namely 

Tp is (contained by or containing) •••(i), 

is related to the relation between and T^, namely 

Tg is (contained by or containing) T;} ■••(2), 

by the condition that the first, or else the second, alternative shall 
be taken in both (i) and (2), then the successive steps make a path 
leading straight downwards or outwards (if the first alternative be 
selected, or straight upwards or inwards if the second be chosen) in 
a direct line, such as ... in the 

endarchy of science. Moreover, in this case (i) and (2) reduce to one 
type of deductive syllogism; for, taking the first (or descending) 
alternative, (i) and (2) may be written 


Tp is (contained by) * Tg i 
and Tg is (contained by) T^ i 

therefore Tp is (contained by) Tp j 

and, taking the .second (or ascending) alternative, (i) and (2) become 
Tp is (containing) Tg t 

and Tg is (containing) Tp I •-•(4)- 

therefore Tp is (containing) Tp j 

If then the major and minor premises (i.e. the first two lines) of (3) 
hold for every three successive simple facts in Jones’ reasoning, and 
so relate every step (connecting two successive simple facts) to its 
successor, he may be sure that his train of reasoning is leading straight 
down a direct line in the endarchy of science from one essence (Ej, 


• The words ‘contained by’ are placed in brackets so as to conform to the 
general usage, according to which the elements of a syllogism are connected by 
the word ‘is.’ 
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perhaps) to another (say E^) that is indirectly derived from it*. 
Similarly, if the major and minor premises of (4) hold for every three 
successive simple facts in Jones’ reasoning, his train of reasoning is 
following straight up a direct line of the endarchy of science, perhaps 
from to E^f. 

We may remind ourselves here that the essence which comes as 
an inspiration — the result of the working of the cunosity-wonder 
process — to complete the connexion between A and Z, is commonly 
the highest or most central f essence Eji^ in the endarchy of science 
path from to E^ . In that case is connected both to E^ and 
to by directly descending paths, so that Jones will have to use 
only deductive reasoning to connect his inspiration with E^ and with 
E^. Thus It is that, in a passage we have already J quoted, Poincar6 
speaks of its being necessary to deduce the consequences of the 
inspiration during the second period of conscious thought 

But it IS only when two essences — say E^ and E^ — of the endarchy 
of science are such that one of them is directly or indirectly denved 
from the other, that the path connecting them is wholly a direct 
ascending or descending line, in which every three successive elements 
are connected by deductive reasoning As a rule, the direct path 
between any two essences — E^ and E^ — selected at random from the 
endarchy of science, consists of two wholly ascending or descending 
lines united in the most central essence, E;,, , of the whole path Then 
E_4 may be connected with E^j by deductive reasoning, and so may 
be with E^. But the same is not true of the three successive 
essences with Ej^ in the middle Suppose that these arc E^^, Ejj, and 
E^, where E^^ forms part of the descending path from E,, to E^ , 
and E;^ forms part of the descending path from E^f to E^. Then we 
know that the simple fact T^f forms part of, or is contaimd by, T^ 
and all its denvatives including T.,,and that also foimspartof 
Tj^ and all its derivatives including T^. And this is all \vc know of 
the connexion between T^ and T^^, E^ and E^,; or and 

This senes of relation may be put in the form of an inductive 
syllogism thus 

• 1 or if T,, represents the simple fact E E| , E*, i, Et, it follow s 

from the first line of (1) that represents the simple fact E E,^, E^, fc, 

E/t, i, 1, Et, i, 1, and from the second line of (p, that T, represents 

the simple fact E Ej, 2 ^,^, j.,, E*,j, t,, tj, i, !.■ “ that 

the lowest essences E, ( = Ej,j, t,)Ej(=E*,t, ,,) and E„ ( = Ej, to which, 

inter aha L , t \ and / correspond form a descending, but not necessarily 
consecutive, series of elements in the same direct line, namely E Ej,, £4,4, .. 

kt tci Et, 4, 4, E4, 4, 4, 

t See above, p 258 See also p 222 above 


} See pp 259, 260 above 
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is (contained by) Tj^ 

and every (derivative of) is similar to Tjy, 

(for it contains T j^j) 

therefore every (derivative of) T ^ is (similar to part of) 
where the words that are not included in the usual statement of the 
syllogism are enclosed in brackets. If Jones, in attempting to verify 
the connexion he has made between and E^ , finds that three consecu- 

tive neurogram-elements.E't.^M^'i^l E'fi.axe related to each other by 
means of the first two lines of (5), he may rest assured that the path 
in the endarchy of science ascends in a direct line from E^. to and 
descends in a direct line from Ej^ to E^; but, as before, E^, Ej,^ and 
E^ are not necessarily adjoining essences in the endarchy of science. 

If we are asked why we have expressed the relation between three 
essences E^, E^^ and E;^,, such that E^^ is the most central essence 
in the direct path from E^, to E^, in the form (5), resembling an 
inductive syllogism, our answer is threefold. In the first place, this 
is a convenient form in which to express the relationship. In the 
‘ econd place, every three successive essences (F,^ , E and E^^-) in the 
endarchy of science — every three essences, that is, st^h that the 
mean (Ej^) is directly connected to each of the extremes (E^, and E^,) — 
are related cither by deductive reasoning, expressed in the first two 
lines of (3) or of (4), or by the first two Uncs of (5), which it is therefore 
natural to identify with induction. .\nd. thirdly, while our usual 
(conscious) reasoning, as we have illustrated it in Fig. 10 on p. 178 and 
the accompanying text, is wholly deductive in character and follows 
either an ascending or a descending line in (he endarchy of science, 
the link in a chain of reasoning that is commonly furnished by the 
involuntary, or even unconscious, working of the curiosity-wonder 
process — the step, in short, that seems to come as an inspiration — is 
the transitional one between ascending and descending*. What could 
therefore be more natural than to oppose the relations in (5) (due to 
the instinctive process) to those in (3) or (4) (due to ordinary conscious 
reasoning); and, as the latter represent deduction, to say that the 
former represents induction t ? 

• Soc above*, p. 258 ('f also pp. 222, 247 

f Cf. K Richmond' ‘ J'hc deductive process is the lower jirocess, because 
there is nothing^ cieative about it ...lam here impelled to rush in where the tramers 
of definitions have feared to tread, and to assert that pure inductive thought is. 
simply, intuitive thought, or supcrconscious thought. It is not “the method of 
reasoning from particulars to generals" as my dictionary’- puts it; that is the 
deductive process following, to check or confirm, the first inductive leap.’ (Loc. 
ctt. pp. 221, 222.) 
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If our reasoner, Jones, seeks a connexion between E^ and E^ in 
the most general case (where neither E,, nor E^ is directly or indirectly 
derived from the other)*, and if the instinctive curiosity-wonder 
process gives him the highest connecting essence as an inspiration, 
the rest of the connexion — from E^ to Ej,, and from to E^ — is 
made by mere deductive reasoning, as illustrated in Fig. 10 on p. 178. 
This deductive reasoning must, as we said, be performed and that is 
why the second period of conscious thought is required ‘All that we 
can hope from these inspirations ’ — IEm’s sudden invasion of conscious- 
ness — ‘ which are the fruits of unconscious work, is to obtain points of 
departure for such calculations.’ f Moreover, if Jones’ inspiration, of 
which the essence, pro hac vice, is Ej^, and which he afterwards takes 
for his hypothesis J, and connects by deductive icasonmg with E^ 
and E^, is outside that portion of the complete cndarchy of science 
which has yet been discovered, while the terminal essences E_^ and E^ 
are inside it, Jones’ connexion of E.^ to E^ through Ej,, not only 
extends his own scientific endarchy, but discovers a fresh portion of 
the endarchy of science. 

^5. An lllustrahon and a Digression 

This process may be illustrated by a simple example Professor 
R. W. Wood of Baltimore noticed the fact, till then unknown to 
science, that when heat was applied to a pellet of sodium inside a 

• The words m brackets arc, of course, equivalent to saying that E., and E, 
do not belong to the same simple fact (or are tint 111 the same direct line JC 
Ei.i, El,*, i, Ei.i, 1,1,.^ ...) of the endarchy of science 

t Poincard, /oc cit p. 62 The whole paragraph is worth quoting because of 
its insistence on the disorderly character of purely mvoluntarv thought — a point 
to which we referred on p 220 above and to which we shall shortly return — and 
on the consequent need for (willed) reasoning dunng the second period of conscious 
thought that we are now considering The paragraph reads ‘It never happens 
that unconscious work' (involuntary thinking) ‘supplies ready-made the result of 
a lengthy calculation in which we have only to apply fixed rule.s. It might be 
supposed that the subliminal ego, purely automatic as it is, was peculiarly fitted 
for this kind of work, which is, in a sense, exclusively mechanical It would seem 
that, by thinking overnight of the factors of a multiplication sum, we might hope 
to find the product ready-made for us on waking, or, again, that an algebraical 
calculation, for instance, or a verification could be made unconsciously. Observa- 
tion proves that such is by no means the case All that we can hope from these 
inspirations, which are the fruits of unconscious work, is to obtain points of 
departure tor such calculations As for the calculations themselves, they must 
be made in the second period of conscious work which follows the inspiration, and 
m which the results of the inspiration are verified and the consequences deduced 
The rules of these calculations are strict and complicated . they demand discipline, 
attention, will, and consequently consciousness In the subliminal ego, on the 
contrary, there reigns what I would call liberty, if one could give tins name to 
the mere absence of discipline and to disorder born of chance. Only this very 
disorder permits of unexpected couplings ' I Cf. p, 260 above. 
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glass bulb from which the air had been exhausted, a bnlliantly coloured 
film formed on the inside of the glass, and that the colours changed 
when the film was heated or cooled How were these colours to be 
explained^ Or, how was a connexion to be made in the (incomplete) 
endarchy of science between the (fact of the) cause and the (fact of 
the) effect? The connexion was made by first abstracting from the 
whole fact of the sodium pellet. A, whatever its shape or size, the 
particular essence, E,^. of its being a metal known to science, then 
abstracting fiom the whole fact of a many coloured film, I, >*liatever 
Its size or colour, the particular essence, of the measure of its 
absorption of the electromagnetic waves that constitute light varying 
with the length of the waves and so with the colour of the light then, 
still in the first period of conscious thought, concentrating attention 
on E^ and on E^, then receiving an inspiration (of which the pro hac 
net essence was Ejj,) that the coloured film was composed of an 
immense number of minute spheres of sodium that were piled on top 
of each other as the sodium vapour, produced by heating the pellet, 
condensed in tiny drops on the cold surface of the bulb, and that 
‘■i h a film would give nse to the colours and changes of colour 
observed — thus tnduchiely connecting with E^ — , and, finally, a 

second and somewhat prolonged penod of conscious thought, in which 
this inspiration was taken as a hypothesis* and which was then 
occupied in making, by deductive reasoning, an endarchy of science 
path, not only between and Ej^ (which in this case was very 
simple), but aho between and E^ (which was not quite so easy) | 

It would not be difficult to find many more examples of the way 
in which the connexion between the terminal essences (E,^ and E^), 
in the most general case of reasoning, is formed by an inspiration 
— the involuntary invasion of consciousness by an idea, 13*^, of 
the highest essence, Ej^ — followed by deductive reasoning to connect 

* Cf p 260 abovL 

I lo make the connexion between and it was onl\ necessary to verify 
that sodium vapour in a \acuum would condense m round drops layer upon 
layer but to make the connexion between E^, and it was necessary to calculate 
the coefficient of absorption of a medium made up of numbeis of small metal 
spheres and to shew (i) that thi*' toefhcient vaned with the wave length of the 
light (2) that It was not the same as of the solid metal (for otherwise the film 
would have been throughout of the same colour as a thin film of metallic sodium 
which was not the case) and (3) that it vaned with the amount of metal per unit 
volume thus altering as the film was heated or cooled 1 hese expenmental 
comparisons of the deductions from the hpothesis with the actual films 

observed, may bo desenbed as 'action on the hypothesis 'Em with a view to its 
verification The calculations and the whole reasoning, are given in two papers 
on Metallic Tilms by the present writer (Garnett Phtl Trans Vol 203 (1904) 
pp -^85-420 and Vol 205 {1905) pp 237-288) 
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this highest essence with the terminal essences. Mr Kenneth Richmond 
finds that children in school can better understand deductive reasoning 
when it is thus used to follow up and verify an induction, inspiration 
or guess, than when it is taught as the only process*. Perhaps the 
reason is that the first period of conscious thought, and the operation 
of the curiosity wonder instinct, increase excitement in and Eg 
and their neurographic connexions, and so make them and their 
connexions into deeper and more active interest-systems than are 
generally excited by problems in school lessons. But whether this 
e.xplanation is correct or not, we do well to notice Mr Richmond’s 
observation; for we have seenf reason to assume, ponding further 
evidence on the subject, that anything that makes for the practice 
of deductive reasoning or other hard thinking increases the thinker s 
'general ability,’ or 'g,' and is therefore of very great importance in 
education. 


§ 6. /I Personal Endarchy facilitates Reasoning. 

Returning to the argument interrupted by the preceding section, 
we remark that a personal endarchy which corresponds, as nearly as 
the conditions of human life permit, to a perfectly integrated mindj, 
is not only in large measure the product of reasoning, but facilitates 
further reasoning. For the more completely Jones’ neurograms, A 
and Z, for the facts A and Z of which he seeks to discover or reason 
out the connexion, are already connected in his neurography by a 
chain of elements that correspond, element for cleincnt. with the 
chain of fact-elements or essences which connect an e.sscnce E., ol 
to an essence Eg of Z in the endarchy of science, the less etiort will 
he have to make to complete his connexion between A and Z .ic< ording 
to the endarchy of science; and this is true, whether he (ompletes his 
connexion byreasoningitout for the first time, as illustrated in Fig. lo 
on p. 178, or by verifying an apparently spontaneous iiisjiiration. 

The facilitation of Jones’ further rea.soning by that part of his 
neurography which already corresponds to part of the endarchy of 
science, is not to be measured simply by the extent of the correspond- 
ence, meaning thereby the number of connected essences in the 
endarchy of science that arc represented by correspondingly' connected 
elements in Jones’ personal endarchy. It depends on the region 
of the correspondence a.s well as upon its extent. That is to .say, if 
the reasoning which Jones has mostly to perform is concerned with 
the connexion of essences belonging to a particular region of the 
* Loc. cU p 22I1 t Set above, p 138. J See alKjve, p 244. 
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endarchy of science, it will most help him if his neurography corre- 
sponds to that region*, rather than to some other. And, other things 
being equal, the more central the region to which part of his neuro- 
graphy corresponds, the more this correspondence will assist his further 
reasoning. We may combine the statements in the last two sentences 
by saying (hat the more general any particular group of connected 
essences in the endarchy of science is going to be in Jone.s' future 
expjerience, the more will his future reasoning be facilitated by 
correspondence between that group of essences and a group of 
similarly connected elements in his neurography. We may notice 
again t that the more abstract— the more central in the endarchy 
of science — an essence is, the more general it will be in the world of 
experience; and therefore, other things being equal, in Jones' personal 
experience. Hence the special importance, in the interest of Jones' 
future reasoning, of correspondence between his personal neurography 
and the more abstract portions of the region of the endarchy of science 
with which his experience will be concerned J. Hcnccalso, in jiarticular, 
the importance of understanding the pnnciples that undcriy one’s 
daily practice. 

Important as is the extent and region of the endarchy of science 
for whidi Jones has corresponding neurograrns in his personal 
endarehv, it would be hard to say whether the intimate eonnexion 
of tile rest of his neurography to his scientific endarchy was not even 
more important in rendering liis reasoning easier. If. for e.xample, 
Jones wants a connexion between his neurogram- A and Z, and if 
elements I'\, and of A and Z rcsj>ecti\ eiy already form part of his 
scientific endarchy, he will find the path of connc.xion that he seeks 
alieadv cornjilc led in Ins scieutitic endarchy. .Knd if Jones' scie ntific 
endarchy be not wide enough to include hcuh and within its 
borders, vet their incKision in neighbouring connected portions of his 
nenrogr.iphy will les-.en the amount of new reasoning required to 
coiiiplc-te tlieu connexion to eac h othm tlirciugh his m lentitic endarchv. 

• file siibiecl ' or ‘ syieci.il sul)|ect' relerrcsl to on pj' Ji>, 24c 

■f See.iboce, jiji Kyij.ciid .'IS 

J See ,il''i\e ]■) 2 1*1 t't aNo VV oti''er\ .iticin, lyuotecl a e on bwanotc 

• on ji 1S7I, rh.at the extr.icTc'cl e-'seni 1-. ttr either ,ire ' luetrc' General th..cn the' 

concretes and the connections thee ni.tv tiav e .ire. tlicrcfore, niori- tanuliar to us, 
tniving lieen nuio' olten met in om exynTience ' (/at <iC \ ol 11, p v 12 ) Tliev 
arc on tins .recount more rcadilv -icail.ihle (or tniilding new paths tiv rcasinnng 
Kor ox.aiiiyilc, ‘ I lank of heat a.s iiKition anil whatevei is true ol motion will lie 
true of heat, hut we fi.ive h,ul a hundred cMieiiericcs of motion for everv' one of 
he.vt flunk of the r.avs passing through this lens as liemling toward.s the yierpen- 
diciilar, and you substitute tor the conipar.itix elv iinfaimUar lens the very f.imiliai 
notion of a particular change tn direction of a line, of which notion over', dav 
bringH us countless examples ' (W James, /er ci.' \'ol Ii, p 342 ) 
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The new paths, made by this reasoning, will, moreover, enlarge Jones’ 
scientific endarchy. 

Thus it is that the correspondence between a person's neurography 
and the endarchy of science — a correspondence that is in large measure 
due to reasoning — facilitates further reasoning. It is indeed a function 
of reasoned thought, not merely to resolve a unipolar or bipolar 
conflict for the time being, but to leave a neurographic path of 
connexion that will prevent the same conflict from occurring again. 
In short, it is one of the objects of re.asoning so to inter-connect 
neurographic elements that the making of further paths by reasoning 
shall, as far as possible, become unnecessary. 


§ 7. Will, the principal factor in drcclopin" Single Wide Interests. 


The reasoning that helps to organise a personal endarchy on the 
lines of the endarchy of science, and is then helped by the personal 
endarchy so organised, results from the reasoner's effort to think out 
the connexion that exists between two facts, A and Z, in the world of 
experience; or, as we have repeatedly put it, to connect his neurograms 
A and Z according to the connexion between A and Z in the endarchy 
of science. But why does he make the original effort? To resolve a 
conflict is the answer we have already* given to this question; and 
we have gone a step further back to distinguish these conflicts accord- 
ing as they originate in the curiosity-wonder process or are due to 
the operation of other instincts or interests — especially, as we may 
now add, purposes f. In particular, a purpose to organise our thought 
in the manner described in Chapter 12 J, may have a profound effect 
upon the development of our neurographies. But whatever cause, 
outside or inside the reasoner’s brain, may make him want to make 
the effort required for reasoning in each particular case, without the 
intervention of his Will there is no effort and consequently no reasoning 
— not even in the case where an unconsciously performed induction 
forms part of the reasoning ; for even then, as Poincare says, voluntary 
efforts are needed to 'set the unconscious machine in motion,’ § and 
effortful deductive reasoning is subsequently required to verify the 
results of the inspiration]!. Indeed, the scientific organisation of 


* See above, pp. 141 and 162. 

t See above, pp. 176, 177 The former cause -- cuno,sitv-wonder-- is, we .said, to 
be identihed with Profe.ssor Whitel.ead's ' theoretical .soiirre ' of .science , « Inie the 
er cause - -all other instincts and interest (anion^ whicli purposes are especially 
important)— may In- grouped together and identihed with IVofessnr NVliitehcad’s 
practical source' of science. ; See especially pp 243, 244, 

S l.nc. cU p. 3d. I he passage is ijuoted 111 full 111 finitnote t on p 250 almvc 
II See above, pp. 259, 260. 
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thought, by the creation or discovery of the endarchy of science and 
by the formation of personal endarchies of neurograms which corre- 
spond as closely as possible with the endarchy of science, is in the mam 
a voluntary process* 

But the Will that plays so important a part m the organisation 
of Jones’ personal endarchy, so as to make it correspond as far as 
possible with the endarchy of science, and m other respects conform 
to our descnptionf of the tidy and (so far as the conditions ot human 
life permit) perfectly integrated mind, may not be Jones’ Will alone. 
For, in Its larly stages, this organisation is commonly directed by 
the spoken 01 written word of a teaclu r who presents knowledge 
ready organised on the lines of the (incomplcu t) endarchy of science 
But the best teaching is of little use without a voluntary effort of 
attention on the part of those who an taught Dr McDougall’s 
experiment § of learning nonsense syllabic-* confarms this fact, already 
so familiar to e\ ery educator 

We may here observe that teaching which is to produce a single 
endarchy of neurograms, corresponding as clostK as possible to the 
endarchy of science, ought not to consist of instruction in several 
separate subjects by teachers each of whom is working independently 

• It inav lx.' v.t*!l to recall in this connexion sr)me point- on which we base* 
nlriMdj tourhe<l 1 irst then wc ha\e noted (on |> 220) I^rofessor Whitehead s 
insistence on tlie ra(Jiuill\ unti<i>, ill adjusted character of the fields uf actual 
expcnoficc' from which scionct starts Itb most obvious aspect is its disorder!} 
charattcT U is for each person a C(>nftnt4um fragmrntar> and with tlenients not 
clearly difli rmtiatixl (/ k <t: p no) 

Then we have pointed f»iit in h)otnote f on p 264 how Poincare insLsLs on 
the disorder th it charaett rises imoluntar} thinking pure and simple Onlv 
this very di'.ordti jK'rmjts of unc\|M*cted cemphn^s that nia\ be most \aluable 
in the <jrganis.ition of thought if wo*’kcd out and \tnfie*d bv voluntary thinking 
Wv have also quoted on p 117 Mr liurt ^ conclusK)n that high intdhgtnce 
or.aswt said, high i; seems lo nu an high cap icitv for euntinualh sviteiiiatis 
mg mental InhaMour bv forimng new psectu'-plij-iical coordination- older 
CO (jrdinations Uing retained st> that newer cewfrdmalions bnng with them 
increased lomjilcxit} and uuesNant change In sueh progrt ssiv t Iv integrative 
aitions of the mind the ell iient and dirretivc agent i'. auentive eon-eiou-ness 
(..)n p 100 wi tjuoted fium l)r McUougalla pa'vS4igc which i ontimu*- a- follows 
I xpenments of this class then art bunging home to us the n .tcmtude of the 
influemi of conation (volition) as toni^Kued with meie temjx^ral contiguitv or 
succession Mmtal process is cilectne in e'stabhshing assexiations (and indeed in 
all other ways) in proj'ortu 11 as it in\e>lvcs strong conation strong desire or 
volition a fact which iiiiphes on the neural Mde effectwe tonernfrunm it/ psyiA' 
physical Will in faet - in piopeirtion to the strength of the ceniation 

(/ftMcrnan foiirnal of Iusauit\ Vo! lxix (loi ^), p S60 ) 

I inally we siw, on p 240, how Mr I luegel also regards the mechanism of the 
Subsumption of lower puiposcs u, dcr higher purjvisc's,. and ultimateh under the 
highest purpose oi all is consistfi, at any rate to some extent in a logical 
rational, or voluntary process 

t On pp 24^, 244 aUivc and prcv^ing pages. 

X Sec above p 199 ftKitnotc§ § See above p 100, footnote t 
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of his colleagues*. It is, on the contrary, desirable that the education 
of any particular pupil should be in the hands of the smallest possible 
number of teachers who are capable of presenting those portions of 
the endarchy of science with which the pupil's personal endarchy has 
next to be made to correspond. A pupil's teachers should, therefore, 
gradually increase in number as his education advances. And when, 
from time to time, the number is increased, the work of teaching him 
should not be equally divided between them, hor we have seenf 
how much more efficient in organising thought is effort expended in 
developing a single endarchy, than the same effort expended in pro- 
ducing several separate endarchies. When, therefore, it is no longer 
possible to find one teacher to direct all a pupil’s studies, and a second 
teacher must perforce be introduced, the latter siumld be entrusted 
only with such work as the first is unable to undertake. In like 
manner, when a third teacher has to be added, he should be given as 
small a share as possible. And so on. In short, when pupils have 
advanced beyond the stage when one teacher can be resi>onsii)le for 
all their school work, they should still spend as large a propoition of 
their time as possible with one form-master, \\hose teaching should 
be supplemented to the least possible extent by the smalle.st possible 
number of specialist teachers. And it should be part of the duty of 
this form-master (or ‘central teacher’) to see that the single wide 
interest-system J, which he is concerned with developing in each of 
bis pupils, contains strong purpose-elements at the centre, and that 
these purpose-elements are connected, not only with all the school 
work, but also with the most diverse of the pupils' outside experience 
But the wise teacher knows well that his best way of developing such 
an endarchy — or, indeed, of affecting his pupil in any other wav — is 
to enlist the help of the pupil’s own Will, as well as of his interests 
and instincts, among which curiosity is of special itnjx>rtance in 
building personal endarchies. Thus will the teacher produce most 
effect while he directs his pupil’s education, and thu,-. also — especially 
if he can get his pupils to share his purposes for their education — 
will he best ensure its continuance along the same lines after his 
responsibility has ceased. In support of such a purpKjse every pupil's 

' In this connexion reference should Ire made to Integral lidiicali'W (cf John 
Adain.s, fee. cU. pp sec p, in .Appendix A. helow. 

t In Chapter n, § 5, on pp. i to 213 above 

i SfC riboYC, }J. ^44. 

§ Cf. aV)o\e, *vbr lir'^-t paragraph on p 244 'Wulc ami (luerso ex- 

perience... C{ I’oincar^- ' AmoiiR the ctMubuiationti we thoost', the most 
fruitful are often those vnIucIi arc formotl of clumcrils borro>seJ from widely 
separated domains.’ {Loc. at. p. 51.) 
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Will may be expected, continually to intervene, analysing bis dis- 
orderly impressions of experience and integrating the essences so 
abstracted into simple general facts, and these in turn into laws, 
so as to build up such a personal endarchy as he has purposed; 
perhaps such a one as we described in the last two sections of Chapter 12 
above*. After all, ever!’ pupil, as his education advances, becomes, 
sooner or later, his own chief educator; and, long before that stage 
is reached, he begins to have an increasingly important share in his 
own education. 

And so we come back to the supreme part played by uiur'a own 
Will in organising one’s personal endarchy of neurograms. But 
inheritance and environment (or experience) supply the raw 
material f. Moreover, at any intermediate stage of the organisation, 
the neurography itself — representing interests (and especially pur- 
poses) as well as instincts — cooperates with the Will, and with in- 
coming impressions of the environment, in determining the next stage 
of its development J : a development which is of the utmost importance 
to the individual in question. 

• See esjiecially pp 243, 244 
t See ab<ive, p. 245. 
i See above. |). 246. 



CHAPTER 15 


THE FIFTH LAW 

§ I. The End of a Train of Thought. 

In the preceding pages we have gone on, from the discussion of reflex 
actions, to consider the flow of conscious thought, first when the Will 
does not intervene, and afterwards when it does. We have now to 
ask ourselves how the continuity of the stream of thought is broken; 
or, in other words, how a train of consecutive thought comes to an end. 

Ordinary' experience distinguishes three ways in which our thought- 
activities may cease to follow, involuntarily or voluntarily, the 
associations of some single topic. In the first place, some incoming 
sense impression may be sufficiently intense to drain — in accordance 
with our third law— the excitement from those active neurograms 
which correspond to the topic in question. Secondly, the excitement 
may simply diffuse, according to our second law, without exciting 
in the process any system of arcs whose excitement becomes sufficient 
to attract the impulse from the other active neurograms. And, in 
the third place, the excitement may be discharged from the brain, 
in giving rise to bodily movements. Let us briefly consider these 
three processes in the order in which we have iiamcd them. 

The interruption of a train of thought by some irrelevant sense- 
impression is familiar to everybody. A flash of lightning, a cry for 
help, or a wasp-sting, will generally suffice to distract one's attention 
from the subject of one’s previous thought. But, according to our 
third law, the greater the excitement that accompanies a tiain of 
consecutive thought, the greater must be the intensity of some 
irrelevant sense-impression in order to interrupt it. Indeed, as we 
have already observed, one’s absorption may be so deep as not onlv 
to banish ordinary sensations, but even the severest pain.’* 

Sometimes a train of thought on some uninteresting topic seems 
to become less and less vivid, until finally, and for no apparent reason. 
It ceases altogether. Even when we have several times concentrated 
our attention by an effort of Will, the resulting incrca.se of excitement 
in OUT neurograms may' not suffice to prevent the stream of thought 

* Jauies. Inc. cit. Vol. i, p. 419, quoted above c)n p. 82. Sec the examples 
given by l/V. James (too. cit.). 
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from simply drying up, as rivulets dry up in sandy channels when 
the flow of water is not enough. This is an example of the endirtg of 
a train of thought by diffusion. When it occurs, our conscious thought- 
activities may cease for a while, until set going again by some new 
stimulus; or sleep may supervene. The ending of a train of thought 
by diffusion, implies, as a rule, either that its topic is lacking in 
interest or is unstimula^ed by voluntary effort; and, in either case, 
that the accompanying excitement is slight. For everybody has 
probably noticed, when trains of thought come to an end in this way, 
how the whole field of consciousness seems narrowly restricted, its 
fringe being reduced to very small dimensions, indicating that the 
numbei of active neurograms, and consequently the whole excitement 
of the brain, is small; or else how the subject thought of is connected 
with no great interests whose systems, rendered active, may pour in 
new excitement. Tiredness of the thinker, or lack of interest in the 
object of his tliovight, combined with insufficient ability to com- 
pensate for fatigue and lack of interest by concentrating attention*, 
are then the chief causes (or the ending of a tram of thought by 
diffu.sion. 

When a train of thought is ended by interruption or diffusion, 
the e.xcitement is drained into new paths, or else is dissipated, but 
docs not leave the brain. The only way in which excitement may 
escape from the brain is by being discharged down the outgoing nerves 
and giving rise to some form of bodily activity I . And this is the 
normal ending of ever}' train of thought. It is. indeed, clear enough 
that trmns of thought which end m being interrupted or diffused are 
inconclusive; and that, if all our thinking ended in one or other of 
these ways, it would serve no useful purpose, whether biological, 
sociological or any other. So we repeat that action li thi normal end 
of every train of thought -, and this statement we take for our fifth law 
of thought. 

§ z. The Fifth Lav fits Experience . 

It is true that tliis law doe.s not at first sight appear to fit the 
case of a man who has been puzzling over .some problem for a long 

* And so increasing' excitement Sec below, pp, 281. 282 

t Cf. Jiums: ‘ Ihe reader «iJl not ba\c lorKotteii, in the jungle of purely 
inward processes and prcxlucts through which the last chapters have borne him. 
that the hn.d result of them all must be some form of bodily activity due to the 
escajx* of the central excitement through outgoing nerves The whole neural 
orgamsin. it will l)e reiucmbercd. is, physiologically considered, but a machine 
for converting stimuli into reactions, and the intclh'ctual piirt of our life is knit 
up with but the middle or "central'' portion of the machine's operations ’ (LfV. 
cit. Vol. ij. p. J72.) 
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time, when suddenly the desired solution comes into his mind*. He 
has thought it out. His feeling of effort, and the unpleasant feeling 
by which ‘instinctive striving is always accompanied,’ f ffive way to 
a feeling of aesthetic satisfaction so soon as the inspiration has been 
completely understood^. This change of feeling is, as we saw§, 
almost certainly due to a visceral change; and the nervous e.vcitement, 
which was the physiological correlative of the train of thought now 
ended, has been discharged in producing this visceral change — an 
iMicrnaf bodily movemcnt~just as, in the normal case, it is discharged 
down the pyramidal tract in producing tl>e external bodily movement 
that the word ‘action’ in our fifth law commonly denotes. Often 
both internal and external movements end a train of thought; as 
when the happy recipient of a bright idea not only experiences a very 
great change of feeling but also indulges in weiid behaviour. When, 
for example, the idea of specific gravity came to Archimedes in his 
bath, and solved his problem about the composition of the king’s 
crown, he did not wait to dress, but rushed through the streets of 
Syracuse shouting, evpriKa\\. If, therefore, we were to e.vtend the 
meaning of the word ‘action’ in our fifth law so as to include all 
bodily movements, visceral as well as skeletal, the case in which a 
train of thought ends in a change of feeling f would no longer be an 
exception to our law. We must remember, too, that ' from the physio- 
logical point of view a gesture, an expression of the brow, or an 
expulsion of the breath are movements as much as an act of locomotion 

• In the case here sup{>osed there is no interval between ’ the first f>enoil o/ 
conscious thought' and the ‘inspiration’ (cf. above, pp. 256. 257). Or else it is 
such a case as Poincarti describe in the words: ‘Olten when a inai is workiag 
at a difficult question, he accomplishes nothing the first tune lie "'t Us to work. 
Then he takes more or less of a rest, and sits down again at hu tabic. During 
the first half-hour he still fiofls nothing, and then all at once the decisive idea 
presents itsdf to his mind.'...' It is... probable that the rest was occupied with 
unconscious work ’ {Loc. ci(. p. 55 ) 

t See footnote J on p. 24S above. The instinct here in (|uesti(>/} is. of course, 
curiosity. 

X That is to say — if again is presented by tlie inspiration ami the problem 
was to connect to soon as the connexion lx‘tween and /:, through 

Em has been completed according to the endarchy of scicnu* 

§ On p. 53 above. 

If Cf. {<x)tnote § on p. 248 above. 

*1 . McDougall, in one place, appears to mak<’ Ihcs the noiinal case, for he 

wntes ‘Mental activity or thinking thus teiid.s to progres.s in cycle*, each cycle 
begins with knowing, which excites feeling and striving, the striving rc.sults in 
a new know'ing, which satisfies the stnving, and so the cycle reaches its natural 
termination in a fc'ding of satisfaction.’ p. O2 ) Hlst‘where, iiovsevcr, 

he supports AAiilliam James' view that (external) bodih' movement- -'action ’ as 
commonly un(lerstood--is the normal ending to every train of thouglit. For 
example he wntes: 'All mental activity... normally is.sucs in bodily movement.’ 
{Psychology, p. 105. j 
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is. A king’s breath slays as well as an assassin’s blow.’* Indeed, 
from the standpoint of our fifth law, talking f is so perfect a substitute 
for other forms of action that it is unfortunately apt to take their 
place in the circumstances of a fire or of a shipwreck or even of a 
national crisis when its inferiority to them is altogether obvious. 

We have next to see that, with the meaning of ' action ‘ thus 
extended, our fifth law does fit available experience, and is therefore 
true. 

In the first place, it is consistent with the theory of natural 
selection. For, in the earlier stages of the struggle for existence, the 
fittest to survive would be those whose primitive thought promptly 
led to such action as was best adapted to preserve the individual or 
the species. In those early times, at all events, thinking W'as always 
for the sake of doing; and its value was measurable by its fruits in 
action. Individuals, 01 species, whose thinking led to the most effective 
action for securing prey, for avoiding being preyed upon, and for 
reproducing their kind, were most likely to survive. This then was 
the kind of thinking — a kind that promptly issued in appropriate 
action — that would be developed by natural selection J. 

Then again the authorities whose relevant experience is greatest — 
at least among English-speaking people — summarise their experience 
in conformity with our fifth law. Thus, William James holds that 
' Movement is the natural immediate effect of feeling ’ — that is, of thought- 
activities of whatever kind§ — ‘irrespective of what the quality of the 
feeling may be. It is so in reflex action, it is so in emotional expression, 
it is so in the voluntary life.'W In fact, William James’ new is that 
every thought-activity tends to lead to immediate action; and that 
it is only the gradual making of now paths, of loss ^ebi^tance tiian the 
natural or connate paths of motor discharge, that causes our thought- 

• W. James, /oc, at. Vol. ii. pp. 527, W. McnoupcJl alstJ jKjiiit* out that 
to speak is to act, so that thr express^ion in words of a conclusion reachetl by 
thinking is itself an action that may end tlu* M'<|u«‘nto whether or no hiiv v^ords 
are acroinpanied by other Ixxiily activity’, tficir utterance is in itself a bodily 
activity ' (McDoupaJl. p lot/ ) 

I NUn eineiit'i t>f tlu- are 'skeletal.' not 'visceral,' although the food 

controllei cLi^'-ed fongues with viscera as oliaM 

J Cf. \V McDuugall ■ Kegarded from the InologiLwl jxnnt t>f view, the function 
of all mental procc'^s and mental structure is to preserv’e and promote the hfe 
ol the race and that of the individual in so lar as he subserves the life of the race 
The life of the race is preservt*d and promoted by bmliJy activities ...All mental 
activity, then, normally issues in Uxlily movement; since only by promoting and 
guiding Imdily movement can it fulfil its function.' p. 105.) 

$ ilc uses the word ' feeling ' as oc^uivalcnt to our ' thought-activity. ’ This use 
he explains m Vol 1, p rSt> {foe, cit ) 

II Loc. cit Vol. II. .527. The Italics are William James'. Sec also the quotation 
from William James on p. 2B6 below. 
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activities ever to lead anywhere else*. Such new paths, leading to 
further thought more readily than to immediate action, were our 
principal concern when we were lately discussing the organisation of 
thought by the gradual building up of a personal endarchy of neuro- 
gram^ that should correspond, in large measure, with the endarchy 
of science. 

That Dr McDougall shares William James’ view — that 'all mental 
activity... normally issues in bodily movement ' J — wc have already 
seen. In another book hewrites; 'Ev'cryidea tends to find appropriate 
expression in movement, the excitement of every neural system tends 
to issue in motor paths, and whenever ideas are vivid their motor 
tendencies are clearly manifested.’ J 

It is not however necessary to take at second hand the experience 
with which our fifth law has to be compared, if wc would be satisfied 
of its truth. Everybody can supply further experience of hi.s own, as. 
Dr McDougall points out in the passage we hav'e quoted in our last 
footnote. We can all verify that wc tend to make every movement 
that we think of hard enough§, or imagine vividly enough; that we 
tend to utter every word that we think of hard enough, or imagine 
vividly enough — indeed, some people yield to the tendency and 
'think aloud’: and, finally, (although this last tendency may become 
less marked than the others as we become more and more conscious 
of our inability adequately to fulfil it) we do tend to realise or reproduce 
every scene or visual object that we think of hard enough, 01 imagine 
vividly enough. Thus do all images, whether motor, or auditory, or 
even visual, tend to lead to movements. 

This tendency is so obvious and well known in the case of motor 
and auditory images that no more need be said about it. But it is 
necessary to make one or two observations upon tlie corresponding 
tendency of visual imagery, since the common experience of adults 
furnishes comparatively few examples of it. Among .such examples 
we may include those visualisers who never like to think or talk 
without a pencil and paper to illustrate their ideas ||. Much more 

* See, tor example, loc. cU. Vol. II, pp. 581, 559, 

t Mcllougall, T’iyi-holoi^y, p. 105. quoted in lixitnote { on p 275 above. 

i Phynological Psychology, p. v,i. He adds, by way of illustration, 'if you 
vividly imaRine yourself playing a part in any exciting scene or adventure, a 
debate, a climb, or a fight, each idea w-ill manifest itself in incipient motions, or at 
least tensions oi muscles ’ 

§ See below, ffxjtnote % on p. 286. 

II Engineers and architects often Sihew tins tendency. Perhaps we may also 
reckon as examples of the same tendency, the case of the mathematician who, 
as he calculates and visualises the motion of a spinning top or of an advancine 
wave, is inclined to illustrate the motion with a gesture. 
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obvious, however, are the examples furnished by children. Indeed, 
it would probably be hard to find a normal child who did not delight 
in ‘realising’ the objects of his visual imagery. He may be content 
to realise or express them in two dimensions, by means of finger and 
sand-tray, pencil and paper. or paints and brushes ; but hewill probably 
prefer to realise them in three dimensions, by means of wet sand, clay, 
plasticine, wooden or stone ‘bricks,’ ‘meccano,’ a wood or metal 
workshop, or even a ‘science' laboratory. This tendency to construct, 
in the flat as in the solid, the objects that one sees in imagination, 
may perhaps be identified with that 'instinct of construction ’ which, 
in his book on Social Pfiychology* , Dr McDougall includes among five 
instincts whose emotions arc less distinctive than those of the seven 
primary instincts described in that workL 

Whenever the tendency for a thought-activity — say H— to result 
in bodily movement is actually fulfilled, the corresponding neurogram, 
/I. is deepened by the 'circular nervous process' already + described. 
For the excitement then spreads from A — or from some kinaesthetic 
area neurones that arc included in, or connected with, A — to motor 
centres, whence it travels down the pyramidal tract and ultimately 
reaches muscles, whose contraction stimulates afferent neurones, from 
which the same kinaesthetic area neurones as before are in turn 
stimulated, thus completing the cycle. The cycle may be repeated 
any number of times. The kinaesthetic arcs in question are thus 
deepened. It follows from tlie corollary to our tliird law that A is 
the more likely to attract the impulse on any future occasion of 
involuntary thinking, and thus to be deepened, not oiilj" in its 
kinaesthetic (tortion or conne.xions, but throughout its whole extent. 
For example, a schoolboy, who is required to prepare a passage in a 
foreign language so as to be able to translate it iti class, wall remember 
the translation better if, when he has prepared it, lie reads it over 
aloud, or, better still, if he writes it out: the reading aloud, or the 
writing out, deepens his neurograms of his English version in the 
manner just described. In the same way, children in elementary 
schools sometimes deepen their neurograms by repeating aloud in 
chorus statements they are asked to remember. 

• J.'ic. cti. j). 

I See above, p. 51 Dr McDouj^al! tells me (Apnb iQ-o) that he did not mean 
to iiujily that the five were less inijxirtaiit than the seven. W. James {he. cti. 
Vol. 11. p. .\26) also includes ' Constnutiv eness ' in a list of instincts, but he gives 
no evidence that it satisfies the definition of an instinct, that we have quoted 
Irom Ur McDougall on p. 52 above, by including cognitive and affective as well 
as conative elements. 

X Sec above, p. 59. 
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It is, however, possible that, when A is thought of, the excite- 
ment in A may be insufficient to spread through the Rolandic 
(kinaesthetic) cortex and so to produce movement, even though it 
suffices to bring 3 to the focus of consciousness. In that case an effort 
of Will may be necessary to increase the excitement in A — or in its 
kinaesthetic portion or connexions — before the tendency of 3 to be 
followed by a bodily movement can be fulfilled. In such a case, the 
fulfilment of the tendency involves the deepening of A , not only by 
the 'circular nervous process' described in the preceding paragraph, 
but also by the initial effort of Will. 

§ 3. Pedagogic Corollaries. 

The deepening of a neurogram that results when the corresponding 
thought-activity leads to bodily movement has pedagogic consequences 
of great importance*. 

As we have just reminded ourselves, the deepening of a neurogram 
means that the corresponding fact is better remembered. It is also 
more likely to become connected with other facts and so to become 
interesting. That is why, in some schools, practical work may be of 
so much value in forming a centre of interest to which all the school 
studies may be connected. Especially in schools where the general 
ability (' g ') of the children is low. and where they may therefore be 
unable by an effort of Will to concentrate their attention sufficiently 
for the learning of their le.ssons, the creation by practical work of an 
interest-system from whose activity the neurograms of otherwise 
uninteresting facts may derive excitement J, is likely to serve a highly 
useful purpose. 

In some cases, the deep interest-system which handwork is capable 
of creating may be made deeper still by choosing handwork that is 
closely connected with the pupils’ already existing interests (for 
example, in their present or future occupations), and this is especially 
true if those other interests are rich in emotional elements. This 
principle is employed in many Junior Technical Sehools§, and in 
some ‘part-time’ (day or evening) classes intended for pupils whose 
ordinary employment occupies the greater part of their time. But, 
in other cases, this further deepening of the centre of interest created 
by practical work may not be possible. Even so, however, most young 

* Cf. abo\c, pp. 59, 60. 

I It is doubtlc'is for this reason that handwork figures so largely in the cur- 
riculum of most modern schcKils for mentally defective children. 

X See abovC; p 85, 

§ See below, Chapter 23, § 10 and Chapter 24, § 5; especially pp 41S. 419. 
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people between twelve and sixteen years of age will readily find an 
adequate central interest in handwork*, especially in handwork com- 
bined with outdoor activities t- 

It is not, of course, only because interest in practical work 
resembles an emotional interest, in tending to deepen the neurograms 
of facts with which it is connected, that practical work of various 
kinds plays so large a part in modern education. Among other 
beneficial effects of practical work in school or college, four may be 
mentioned here. The first is that some facts can best be learnt, or 
perhaps can only be learnt, in a laboratory or workshop: the strength 
and 'feel’ of materials, and the structure of plants or animals are 
examples. The second is that work on the actual things themselves 
serves as a useful check upon the ideas a student may derive from 
thinking only of the abstractions or essences with which science 
mainly deals J. The third is that only by doing things can one learn 
to do them ; and trades may be learnt in some school workshops, even 
as the technique of a physicist or a chemist may be acquired in some 
college laboratories. And the fourth is that, if everybody works with 
his hands at school, manual work will cease — if it has not already 
ceased — to be regarded as undignified. 

Not only, therefore, by deepening neurograms — and so strength- 
ening memory and creating interests — but also in many other ways, 
may practical studies prove beneficial. But overmuch practical work 
may also be injurious in education. If, for example, it be true that 
to increase general ability {'g') by practice in concentrating attention § 
is one of the objects of education, the very same process that strengthens 
memory and awakens interest in children of low ability, would, if 
applied to able children, destroy their best opportunities for efforts 
of Will and so fail to achieve the object in question. In other words, 
if able children can increase their ability by hard thinking, to make 
the path of learning too easy, whether by overmuch practical work 
or in any other way, is to deprive such children of one of the greatest 
benefits that education can confer. Or again, overmuch practical 
work in school may be harmful by wasting time and energy. Whoever 
can understand and remember what he reads without reading aloud, 
wastes timi' and energy by pronouncing every word as he reads it. 
So, too, time and energy that might be devoted to the strenuous 

• Cf. Or G- Kerschenstcixier: 'Children do in fact like manual work o( the right 
kind.' {.Schools and the Hatton, p. izi.) 

f See l>rlow, pp. 423. 428, where examples are given. 

j Cf. alK)ve, pj). 215, 233. 

§ See above, pp 137. 138 and footnote * on p. 159. 
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inteDectual discipline of mathematics or Latin prose, may easily be 
wasted in mild laboratory work or other handwork. Or, finally, 
freedom and encouragement to give rein to one’s tendency to follow 
up every thought-acti\’ity by bodily movement, may exercise a more 
subtly injurious influence upon one's thinking; for to give way to 
this tendency is to end one’s train of thought there and then in action. 



CHAPTER 16 


CONDUCT 

§ I. Conduct, as affected by Neurography. 

We now leave these pedagogic corollaries of our fifth law and proceed 
briefly to consider what effect upon the ending of a train of thought 
will be produced by the single wide interest that we have described*. 
We remind ourselves that every element in the personal endarchyt 
of ncurograms that corresponds to such a single wide interest, is linked 
to every other through a central scientific endarchy that corresponds 
as closely as possible with (part of) the endarchy of science; and that 
the most central, and therefore the deepest, elements in the whole 
personal endarchy correspond to a supreme and dominant purpose, 
in harmony with those of one's neighbours. It is true that a perfect 
single wide interest — coextensive with the whole of the person's 
experience — may not be realisable in practice. But the more nearly 
this ideal is approached, the more nearly will the ends of thought 
be influenced as if it were reached. 

In the first place, then, we have already seen that 'when once 
any considerable interest-system, especially if it be rich in emotional 
elements, has been stimulated, it will tend for some time to reinforce 
the, excitement in any ueurograms that are connected with it.'* So 
the possession of a single wide interest makes for the reinforcement of 
the excitement accompanying every thought-activity — 3, for example 
—connected with it. But it follows from our third law that the 
greater such intensification of :l.e i-xcitement in the neurogram A, 
the greater also will have to be the excitement of D in order that 
some irrelevant sense-impression, ii. outside the interest m question, 
may interrupt the train of thought by B draining the excitement 
from A and its connixions, Comsequently a single wide interest tends 
to prevent trains of thought connected with it from being interrupted 
by irrelevant sense-impressions, or other thought-activities not so 
connected. Moreoi er, the connexion of A with a single wide interest- 
system will tend to cause the excitement in A to spread towards the 

* See (Jiapter above, and especially p. 244. 

t See above, p. 231. 

I See above, p. 85. Cf. also pp. 91, 92 above. 
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centre of that interest-system*. It will thus oppose any tendency 
for any train of thought to end with S, through diffusion from A. 
And, in general, the greater the excitement of A, the less likely is it 
that any train of thought will end with 31 by diffusion; for, as the 
excitement spreads fiom A, the more likely will it be to reach some 
other neurogram which, on account of its connexion with an affcctive- 
conative neurogram, or because it has been also stimulated from 
another source, or for some other reason, is capable of draining the 
impulse to itself and so of starting a new step in the train of thought. 
Indeed, the process of diffusion is most likely to end a train of thought 
when the thinker is sleepy or tired; when his field of consciousness is 
unusually narrowed, no wide or deep interest -system being active; 
and when, from these and other indications, it seems to him that 
his excitement is least f. So we conclude that the possession of a 
single wide interest tends to prevent trains of tliought from being 
ended by interruption or diffusion ; and therefore helps to make them 
end in action. 

For another reason also, a single wide interest helps to make its 
possessor’s trains of thought end in action. For, whichever of his 
neurograms are excited while he thinks, the excitement tends to flow 
from them towards the centre of his interest-system J, where it excites 
his purpose-ncurograms§. But these purpose-neurograms influence 
conduct — action — in a specially high degree |I. They must therefore 
be specially closely connected with paths of motor discharge, so that 
their excitement must tend, not only to influence action, bui to initiate 
it. Again, a single wide interest makes for effectiveness and con- 
sistency. For we have already^I seen that a wide and deep future- 
intcrest-system tends to exert a peculiarly powerful influence uj>on 
thought and conduct: an influence that is much stronger than would 
be exercised by any other interest-system equally wide and deep. 
But a single wide interest-system, as we have defined it, is no less 
than the whole neurography organised into a single endarchy that is 
centred in its possessor’s purpose-neurograms. So it is fair to say that 
a single wide interest’ is a future interest so wide and deep as to 
include all other interests within its organisation. And it is evident 
that a neurography which ensures that the same system of purpose- 
neurograms will influence every' action (that is not reflex or habitual**) 

• Cf. above, p 244. I Ci. alxAC, p. 273. 

+ above, p|) 94, 208 and 244. <! See above, pp. 238 and 243 

II .See above. Chapter 8, § 3 (pp. 152 ef sey.). 

^ See above, Clxapter 8, § 3 and cs(>ccially p. 154. 

•• Cf. p. 154 above 
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must result in every one of the person’s activities being consistent with 
his supreme purpose, and therefore with each other; and actions that 
thus cooperate to fulfil a common purpose arc necessarily more 
effective than actions that have nothing in common, and so often 
undo each other. It follows that the possession of a 'single wide 
interest’ makes for conduct that is consistent and for action that is 
effective. 

We have just spoken of actions or conduct ‘being consistentiwith’ 
a single supreme purpose, as equivalent to their ‘cooperating to fulfil’ 
that purpose. And indeed every action taken by anybody — say, Jones 
— either helps or obstructs the fulfilment of any one of his separate 
purposes, if he possesses several separate purposes; but, if he has one 
supreme purpose to which all the rest are subordinate, his every action 
makes for or against the fulfilment of that purpose. There is no 
middle course; no neutrality is possible. For the consequences of 
every action stretch forward into future time, and Jones cannot help 
thinking of some of these conseijuences. His corresfionding neuro- 
grams, say (J, either form nart of the system, to which any one 
of his purpose neurograms belongs; or they do not. When he con- 
templates another action, the excitement that accompanies his ideas 
of its consequences in the same future time is attracted both by Q 
and by P. If ^ is part of P, it heljts P to make the consequences of 
the new action also part of P. But if Q has no connexion with P, 
Its attraction is in conflict, however feeble, with that of P. It follows 
that an action that is consistent with a given purpose helps, however 
feebly, to fulfil that purpose; and that an action not consistent with 
the purjxise hinders its fulfilment. 

Suppose now that Jones has a single wide interest with a central 
supreme purpose of which the most central essence is E. Every one 
of his actions will tend to be consistent with the endarchy of purpose,?, 
P, of which E is the centre; and, unless his Will prevents it from 
being so in any particular case, his every action will actually be 
consistent with P ; or, in other words, his ncurograms for every action 
and its consequences will fit harmoniously into his personal endarchy 
of which E is the centre. But now suppose that his single wide interest 
is not quite perfect, so that there is some rival purpose. D, at work 
within him. For example, P may represent the good that Jones would 
do and D the evil that .sometimes he does; and P may have been built 
up in the manner described above on p. 240, so that all his lower 
purposes — except, for the moment, D — are included in P and sub- 
ordinated to E; while D is an inheritance from a long line of animal 
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and uncivilised human ancestors. Then there is a continual conflict 
between P and D — the conflict so perfectly described by St Paul* 
and so familiar to everybody — to determine whether each new action 
shall conform to the one or the other. And Jones will know in each 
case whether his higher purpose, P, which St Paul J identified with 
Jones himself J, or his lower tendency, D, has won, by the feeling that 
he will probably describe as due to an appro\'ing or a disapproving 
conscience. 

What is the feeling that conscience approves of an action con- 
templated or completed? If we have correctly described § the working 
of the curiosity-wonder process. Jones must e.xperiencc a feeling of 
aesthetic satisfaction 1|, whenever he first becomes conscious that the 
consequences of an action fit harmoniously^ into the system of his 
central purpose. But whenever the anticipated results of an action 
are in harmony with the results that it is one’s supreme purpose to 
achieve, one’s conscience vvill approve of that action, pro\'ided only 
that it approves of the supreme purpose in question Now Jones' 
conscience will approve of a supreme purpose formed, and related to 
truth as he conceives it, in the manner described in Chapter 12, § 4 . 
a purpose to achieve ‘the highest good of all,' or rather 'the highest 
end of which the mind in question could conceive.' This highest good, 
or summum bonum, is the highest good one know'll or, preserving the 
distinction already •• made, it is the ' fact ’ of the highest good, rather 
than the highest good ‘in itself.’ As a rule, the incomplete fact of the 
highest good — the fact as then known 01 generally accepted f | — is that 
the performance of which conscience will approve as a supreme 
purpose. And yet, as we have already J ^ remarked in another con- 
nexion, the highest good aimed at by some exceptional person — a 
prophet, if you like, or a conscientious objector to something that 
most men approve — may be nearer to the ' complete fact ' of the 
highest good than is the incomplete fact that is generally accepted. 

If then one's supreme purpose is to realise the highest good of 
which one can conceive, conscience will approve it, whether it con- 

* Epistle to the Romans vii. 15 to 23. 

^ ' For the good that 1 would I do not: but the evil whicii I \^ould not, that 
Ido. Now if I do that I would not. it is no more 1 that do it.' (Romans vii. 19, 20.) 

4 Cf. our observ'ation on p. 146 alK>\e, that the self-regarding sentiment tends 
to form part of the future interest and therefore of the interest here called P. 

§ See Chapter 13 above, and especially p 248. 

il See above, pp. 252, 253. 

H To fit harmoniously into the system’ here means ‘to help to build it up 
into a maximal endarchy ’ : see above, p. 250. 

•* See above, p. 192. See above, p. 222. 

XX On p. 223 above. 
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forms to the generally accepted (incomplete) fact of the highest good 
or no. Suppose that Jones’ conscience approves his supreme purpose. 
It will, as we said, also approve of any action of which the consequences 
that Jones anticipates arc part of, or in harmony with, his supreme 
purpose. Are wc then to say that Jones has two feelings, one of his 
approving conscience, and the other of his aesthetic satisfaction? 
There is no evidence from introspection that the two feelings are not the 
same. Wc shall therefore provisionally assume them to be identir.sd. In 
other words, we shall suppo.se that the feeling that conscience approves 
of an action is a feeling of aesthetic .satisfaction due to the harmony 
between one's supreme purpose and the anticipated consequences of 
the action in question. .'\nd the feeling that conscience disapproves 
of an action is doubtless a state of mind caused by conflict between 
the supreme purpose and the anticipated consequences of the action. 
That the supreme purpose, where if exists in the form that we have 
described, should stand in this close relation to conscience will not 
surprise us if we remember* how the self-regarding sentiment is 
linked to the purpose in question, and how close the connexion 
between one's self and one's conscience i-. generally believed to be. 

The I'ffect of a single wade interest, centred (as we sawf) in a 
supreme and dominant purpose, in producing consistent and effecti\'fc 
conduct, may be increased by the cooperation of the Will. I'or it 
follows from our third law that if, when he is about to take action, 
Jones increases the excitement of his central purpose neurogram, E, 
by an effort of Will *. his chance of acting consistently with his supreme 
purpose will thereby he increased. 

The posse.ssion of a single wide interest not only tends to prevent 
trains of thought from being ended by interruption or dilfusion§, 
and makes for consistent and eflertivi- actioii||, but also, in the third 
place, renders possible prolonged continuous thinking, .-^iid prolonged 
trains of reasoned thought often form a necessary preparation for 
ai tion that is to succeed in attaining one's ends. That the linking up 
of one’s whole neurography, to form a single wide interest-system, 
must facilitate prolonged thinking, becomes clear when we reflect 
that, unless low resistance brain paths are avatiable along which 

* Sec ,il)ovi-. [I 140. t Ou p. 244 above. 

} It is pinUiblr that this Rener-Uly hap|X'ns, but is by no nii’.ins Dcccs.san)y 
all th.it h.ipi«ais, when, Ix'lorc taking any important action, the devout man 
prays to tiwl to serve Whom is his highest puiqrose. tin one iKcasion. for example, 
Nehemiah w.tnleii to ask a most iiiipntaiit favour from King Arhixerxes. ‘Then 
the king s.iid unto iiie, I'or wh.tt dost thoii make request' So I prayed to the 
God of heaven .trd I said unto the king ' (Nehemiah li 4, 5.) 

§ Cf. p. 282 above, ll Cf. p. 283 alxjve. 
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excitement can continue to flow — and apart from a series of efforts 
of Will to make such new paths — the excitement will normally be dis- 
charged from the brain in giving rise to action. But the linking up 
of the whole neurography into a single system, provides low resistance 
paths by which the excitement can pass from any neurogram to any 
other; and, were it possible for the whole neurography to form a single 
maximal endarchy, excitement would flow involutUarily from any 
element — except only the most central element — towards the centre 
of the endarchy. The possession of a single wide interest thus facilitates 
prolonged continuous thinking*: indeed, we have already! seen that 
it facilitates reasoning, which is a particular case of the more general 
conclusion just reached J. 

On the other hand, the man whose neurography is made up of 
several separate, and therefore small, interest-systems, cannot long 
continue the same train of thought without much effort of Will. He 
therefore tends to allow his thought to pass over quickly into action. 
He is the so-called ‘practical’ man, who, without reasoning about 
them, simply ‘practises the errors of his forefathers.’ § But the truly 
practical man is he who, while acting automatically in as many as 
possible of the unimportant affairs of everyday life ||, will think out 
an important course of action to its conclusion before he embarks 
upon it. 

• C{. W. James; sustained attention is the easier, the richer in acquisitions... 
the mind.' [Loc. cH. Vol. i, p. 423.) t In Chapter 14, § 6. above. 

J That the possessor of a single wide interest will not be under the. same 
obligation as the man with several small separate interests to react promptly, 
and without much thought, to the stimuli that reach his brain, was noted by 
William James: ‘The reason why that doctrine’ — that every idea tends to result 
in immediate action — 'is not a self evident truth is that we have so many idea.s 
which do not result in action. But it will be seen that in every such cirsc. without 
exception, that is because other ideas .simultaneously present rob them of their 
impulsive power. But even here, and w^hen a movement is inhibited from ff^wi- 
pleiety taking place by contrary ideas, it will %nc\picy\lly take place. To quote 
Lotze once more: "The spectator accompanies the throwing of a billiard ball, or 
the thrust of the swordsman with slight movements of his arm; the untaught 
narrator tells his story with many gesticulations; the reader while ab.sorbed in the 
perusal of a battle-scene feels a slight tension run through his muscular system, 
keeping time as it were ivith the actions he is reading of. 'These results become the 
more marked the more we arc ab,sorlxxi in Blinking of the movements which 
suggest them; they grow fainter exactly in prcpnrtion as a compter consciousness, 
under the dominion of a crowd of other representatwns, loithstands the passing ovei 
of mental contemplation into outward action."' (Loc. cil. \'ol. Ii, p. 5Z^. Italic.s, in 
last sentence, mine.) 

§ Profe.ssor Sir .\rthur Schuster {Presidential Address to the British Association, 
Manchester, 1915), 

(I He must not. for example, stop to think what necktie to put on or what fork 
to use at table, but must do the right thing (in these small matters and others 
like them) automatically — as a matter of habit — without thinking. Cf. W. James, 
loc, cit, Vol. II, pp, 370, 371. 
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§ 2. Conduct as affected by Will. 

When, however, the conclusion of his train of thought does come, 
it must be practical. Indeed, not only does every train of thought 
tend to end in action* — a tendency which is increased when the 
thinker possesses a single wide inten-stf — hut every train of thought 
ought to end in action. 

So far as the rest of the world is concerned, it is clear enough that 
the thinker's efforts — whether expended in organising his nteuro- 
graphy J so as to facilitate long continuous thinking, or in making new 
paths in a badly organised neurography — will bo wasted unless some 
practical result follows from his thinking ; especially from his prolonged 
trains of thought that have cost him most effort. Unless the philo- 
sopher communicates, orally or in writing, the conclusions at which 
he arrives, his philosophy wall benefit no one but himself. And the men, 
or women, who only fight battles, or tend wounded, on the stricken 
fields of their own imaginations, are equally useless to the world. In 
short, the interests of human progress — whether towards the goal of 
scientific thought § or any other — demand that all human thinking 
shall have a practical outcome. Otherwise the same ground will have 
to be traversed over and over again by different thinkers. 

It is no less true, if not quite so evident, that the thinker whose 
thought ends without leading to action, is injuring himself. For, in 
the first place, by not following up a train of thought with action, 
he is missing an opportunity of deepening the neurogram |! that 
corresponds to his conclusion, and so of saving himself the trouble of 
thinking the .same matter out afresh when similar circumstances occur 
again, .^nd besides, since one must act somehtiw so long as one 
continues to live, whoever will not act according to his thinking must 
either act in opposition to itlj, or else apart from it altogether. In 
the former case — if he acts contrary to the principles arrived at by 
his thought — he is sowing the seeds of conflict and of seritius inter- 
ference with his future thinking; while in the latter case - if he tries 
to keep his actions separate from his thinking — he will not. of course, 
entirely succeed, since his actions cannot all be performed uncon- 
sciously, but he will build up neurograms and systems of neurograms 
that arc altogether separate from the large interest-system by means 

• 'I'his i.s our fifth law ■f Cf. above, p. 282. 

I Cin \). 269 we saw that this was, m the main, a proves? requirinp effort of 
Will. 

§ Sec above, p. 196 )} Cf. p 277 alxn’c. 

I-ikc Koub.se.iu, in the folJowinR quotation from Wilh.on James (on p. 288 
bolots ). 
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of which his principal thinking is accomplished. In either case, 
therefore, he will be developing a less efficient neurography than if 
he were to organise his thought as a single wide interest*. 

Moreover, every time motor results do notj follow a train of 
thought, habit makes it easier for them not to follow when the same 
thought-activities, or some of them, again occupy consciousness. It 
follows, as a practical conclusion, that every human being should — 
in the interests of economy of thought, his own * and other people's— 
make it part of his purpose to end his every train of thought by 
action §; for then his Will must intervene, whenever necessary to 

* As defined on p. 244 and described on the preceding pages. 

t See above, pp. 272. 273. 

J So that the maxim even applies to the hermit who chooses, or to Hobinson 
Crusoe w'ho is compelled, to live in isolation from his neighbours (cf. above, p. 227). 

§ Cf. W. James : ' Aeirfi Me r>er>' Jirs/ posstNe opportunity to act on every resoiution 
you make, and on every emotional prompting Veu mav experience....' (Loc. at. 
Vol. 1, p. 124.) He adds, in a well-known passage, ' N’o matter how full a reservoir 
of maxims one m.ay possess, and no matter how good one’s .sentiments may bo. if 
one have not taken advantage of every concrete opportunity to act, one's character 
may remain entirely unaffected for the better. With mere good intentions, hell 
is proverbially paved. And this is an obvious consequence of the principles we 
have laid down. A "character," as J. S. Mill says, "is a completely fiashioned 
will"; and a will [or purpose, as we should say (cf. above, pp. 98, 155)'', in the 
sense in which he means it, is an aggregate of tendencies to act in a hrm and 
prompt and definite way upon all the principal emergencies of hie. A tendency 
to act only becomes cflectively ingrained in us in proportion to the umiiterruptoti 
frequency with which the actions actually occur, and the brain "grows" to their 
use. Every time a resolve or a fine glow of feeling evai>oratcs without bearing 
practical fruit is worse than a chance lost, it works so as positively to hinder 
future resolutions and emotions from taking the normal jiatli of discharge. 'Uiere 
is no more contemptible type of human character than that of the nerveless 
sentimentalist and dreamer, who spends his life in a weltering .sea of scn.sibility 
and emotion, but who never does a manly concrete deed. Itousseau, mllaming all 
the mothers of France, by his eloquence, to follow Kature and nurse tlieir babies 
themselves, while he sends his own children to the foundling hospital, is the 
classical example of what I moan. But every' one of us in his measure, whenever, 
after glowing for an abstractly formulated flood, he jiractically ignores .some 
actual case, among the squalid "other particulars” ol which that same Good 
lurks disguised, tread.s straight on Rousseau’s path. All GockFs are di.sgui.scd by 
the vulgarity of their concomitants, in this work a day world ; but woe to him 
who can only recognise them when tie thinks them in their pine and abstract 
form ! The habit of excessive novel reading and theatre-going will produce true 
monsters in this line. The weeping of a Russian lady over the fictitious personages 
in the play, while her coachman is free2ing to death on his seat outside, is the 
sort of thing that everywhere happens on a less glaring scale. F.ven the habit of 
excessive indulgence in mu.sic, for tbo.se who are neither per/omicrs theni.scives 
nor musically gifted enough to take it in a purely intellectual way, has probably 
a relaxing effect upon the character. One becomes filled with emotions which 
habitually pass without prompting to any deed, and so the inertly sentimental 
condition is kept up. The remedy would be. never to suffer one's self to have an 
emotion at a concert, without expressing it afterward in some active way. lait 
the expression be the least thing in the world — speaking genially to one's aunt, 
or giving up one’s seat in a horse-car, if nothing more heroic offers — but let it not 
fail to take place.’ '...if we let our emotions evaporate, they get into a way of 
evaporating.' [Loc. at. Vol. i, pp, 125, 12O.) 



II. 16. 2 


CONDUCT 


289 


ensure that all his thoughts shall issue in deeds. This maxim must 
especially commend itself to any one who recognises his obligation 
actively to serve his neighbours, or who wants to economise his own 
thought, or who is not content to spend his life as a mere spectator 
of a drama in which he plays no part. It will, in particular, be adopted 
by the Christian who is compelled by the name he bears to aim at 
being a man of action*. Indeed, just as we sawf that the Christian, 
even if like other people he does not attain to the ideal J neuro^aphy 
— a perfect single wide interest-system — must at least fulfil the 
principal condition of its possession, in that he thinks of the supreme 
fact, or Truth, in the universe as having the same central essence — 
God — as the highest Good; so now we note that he is bound to fulfil 
this other ideal, of using his Will to make his thinking result in action. 

We conclude bj’ repea ting§ that action not only tends involuntarily 
to be the end of every train of thought, but that, in the interests both 
of the community to which they belong and of themselves, all men 
should also use their Wills to ensure that every train of thought shall 
end in action 


§ 3. The Five Laws of Thought. 

All our five laws of thought have now been enunciated. We 
collect them here for more convenient reference. They are: 

1. To every psychosis there corresponds a neurosis (p. 66). 

2. Excitement in any nervous arc tends to spread to every other arc 
that is connected with the first through synapses, the insulation of which 
the excitement in question is intense enough to overcome (p. 69). 

3. Any nervous arc of the higher level, if intensely excited relatively 
to other higher level arcs, tends to drain the impulses from those other 
arcs (p. 79). 

4. Will, measured by the general factor, g, can reinforce the excite- 
ment in any excited system of higher level arcs : and so may cause that 
system to drain the excitement fiom all other active arcs of the 
higher level (p. 129). 

5. Action is the normal end of every train of thought (p. 273). 

• See below, p 307. 

t On j). 24 1 above 

I See beUiw, first paragraph of p. 311 and p. 303. 

§ Cf. p 287 above. 
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CHAPTER 17 


CHARACTER 
§ I. Character and Conduct. 

From this account of the five laws of thought and their consequences 
we proceed to consider the foundations of character. In making the 
transition we are not, however, going from one water-tight compart- 
ment of our subject to another. On the contrary, while investigating 
the five laws of thought we have been repeatedly compelled to 
recognise the intimate relation that exists between the trains of 
fugitive thought that flit through anybody’s consciousness from 
moment to moment, and, on the other hand, the comparatively 
permanent qualities that characterise the indi%-idual in question 
and so may be said to constitute his charactei. We have now to 
enquire what these qualities are. 

Chemists distinguish different substances by subjecting them to 
the same conditions and noticing the ditlerences in theii behaviour. 
So we can hardly find a better means of distinguishing one man from 
another than is afforded by tlieir different reactions to the same 
environment, their different behaviour under the same conditions. 
For, if two men could be found who always did the same thing when 
placed in the same circumstances, any attempt to distinguish between 
them would be as unprofitable as (to take Professor Ostwald’s 
example) would have been a discussion, in the days of empirical 
cookery, whether the dough was raised by an elf or by a brownie: for 
practical purposes the two men would be identical. In short, if we 
know how a man will act in any given circumstances, then we know 
that man; so that a man is defined by his actions and characterised 
by his conduct*. Or, as the Sermon on the Mount puts it, ' By their 
fruits ye shall know them.' 

Moreover, action of one kind or another is a necessary condition 
of life. It is true that a man may survive for a while, and even be 
conscious, after he has lost all power of movement; but such a one 
can hardly be called alive, except in a very restricted sense. What is 

* Cf. Herbart, quoted by Adams: 'The tendency. ..to act in a certain way 
under agiven stimulus. ..[Herbart] regard.s...a.s "the first lequisite of character.'" 
(Loc. cit. p. 337.) 
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it then that defines a man, by determining how he reacts, moment by 
moment, to his ever changing environment? 

Action, according to our fifth law, is the normal end of every 
train of thought; and, according to our first four laws, a man’s thought 
is determined, apart from incoming sense impressions, by his neuro- 
graphy and his Will. It is true that numerous movements take place 
without being preceded by conscious thought; but such reflex and 
instinctive movements are tlicmselves determined, apart from external 
stimuli, by the arrangement of the nervous system, or, in other words, 
by the neurography. Indeed, we know no movements that are not 
wholly determined by the neurogr,aphy and the Will, along with sense- 
impressions arriving from outside, or else from inside, the body. It 
follows that, given a man's environment to which these incoming 
sense-impressions are due, his reaction will be determined when his 
neurography and his Will arc known determinately. At least, we have 
no evidence of any other factors, and therefore do well to accept this 
view as the simplest possible hypothesis that fits all the known facts. 
If then we were right in saying that a man is characterised by his 
reactions to every possible given environment, we resume all the 
available facts by concluding that his character is determined when 
hi.s neurography and his Will are determinately known*. 

Since, however, according to our fourth law, the operation of 
every man's Will is free and unforeseeable, we cannot be sure that 
his Will possesses any quality, e.xcept only its strength, that charac- 
terises him. So we assume, as the simplest hypothesis consistent with 
all the known facts, that every person is characterised by no more than 

* It is argued in the text that, if a pcrs<nr.s neurography were completely 
known — if, for example, the conductivity of every clement of his nervous system 
and of the junction iK'tsvecn every pair of adjKnning elements were ascertained — 
and if his Will were also completely known, tlien the nature of hi.s reaction to his 
environment {i.e. the kind of movement that would result from given stimulation 
of lus sense-organs, inside as well as outside Uis bo<ly) would also be determined 
in so far as it depends upon fiimself. but not necessarily in .so far as it may l>e 
affected by psychical or other inHuences which. like his own Will, can affect the 
comiuction of his nervous impulses otherwise than by the stimulation of his sense- 
organs. (Cf. fiKitnotc t on p- 150 above.) What then, it may be asked, is to be 
said of such factors as Purpose, which we have seen (in Chapter 8. § 4) to be 
a group factor ‘ whose generality would appear to extend so widely in character* 
(see above, p. 160), or of Cleverness? Our answer is that the influence of Purpose 
upon conduct is wholly accounted for by the corresponding purpose-neurograms in 
the neurography; and that Cleverness also affects the growd-h of the neurography, 
not only during involuntary thinking* but also, as we saw (on p. 188 above), during 
reasoned thought; or, if (as we suggested on p. 122 above) Cleverness be a measure 
of the tendency of nervous excitement to diffuse, and if a positive degree of Clever- 
ness thus mari^ a general lowness of synaptic resistance. Cleverness, like Purpose- 
fulness, is a property of the neurography. The effect of such factors upon character 
is included in that of Neurography. See also the footnote • on p. too above. 
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(i) his neurography, and (2) the strength of his Will whose measure 
we identified* with g. 

Thus, for example, a historian, because he has a different f neuro- 
graphy from that of a. mathematician, has also a different character J. 
But of course it does not follow that the characters of a particular 
mathematician and a particular historian nia\' not resemble each 
other far more closely than those of two specified historians, or of two 
specified mathematicians. 

That a man’s character depends in large measure upon his neuro- 
graphy is alreadj' widely recognised. Thus ‘ Hcrbart maintains that 
instruction supplies the only force that can modify character.’ § And 
Dr Morton Prince, after asking ‘What makes character?’ answers: 
'The phenomena of disintegrated personality suggest that our 
characters are wholly a matter of brain associations and that they 
may be altered for good or ill by anything that will bring about a 
rearrangement of these associations.’ || Moreover, ‘.systems of neuro- 
grams... become a part of the personality. Such complexes and 
systems play an important part by determining mental and bodily 
behaviour. Amongst other things they tend to determine the points 
of view, the attitudes of mind, the individual and social con.science, 
judgment, etc., and, as large systems, may become "sides of one's 
character”, 'f 

That the strength of one’s Will, ‘g,’ or the measure of one’s general 
ability, is also a factor in one’s character may not be so readily 
agreed. But William James implicitly recognised the fact when he 
wrote: ‘The faculty of voluntarily bringing back a wandering atten- 
tion, over and over again, is the very root of judgment, character, 
and will... .An education which should improve this faculty would 
be the education par excellence.’** And indeed there can be no 
doubt that, of two men, one of whom po.ssessed a stronger Will— a 
greater g — than the other, but who were in other respects identical, 
the former would surpass the latter in the performance of a task to 

* Ser above, p. 129 f Cf. ab(>\e, pp. 266. 267. 

J Cf .Mr VVeJJii' obser\’ation, in Joati and Peter, that a man become.s a diBcrent 
man, however slight the difference may lie. when for the first time he learns the 
law of gravitation. § Adams, The livolutwn oj Lducatumal Theory, p. 326. 

il 1 he Dissociation of a Personality (1906 edition, p 209.) 

^ The IJnconscioHi,, p. 535. l>r Pnnee adds that 'when such complexes have 
strong emotional tones they may set up conflicts leading to the inliibition of 
antagonistic sentiments, and sometimes to the contraction and even disruption 
of the personality. All these phenomena can bt' induced by the artificial creation 
and organisation of complexes and this principle Incomes an important one in 
therapeutics' — and. as wc shall see, in education also. 

•• Loc. cit. Vol. I, p. 424. 
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the fulfilment of which both were giving every effort. In other words, 
their actions would differ because their g's were different. And, since 
we have said that both are characterised by their actions, their 
characters would differ because of the difference in strength of their 
Wills... 

§ 2. Character, Nettrography and Will. 

Assuming, then, that character is made up of ncurograpli}’ on the 
one hand, and of (strength of) Will on the other, we have next to 
enquire what sort of neurography and how strong a Will should 
characterise the various individual me-mbers of an ideal community*, 
whether municipal, national or international. 

We need not hesitate to answer that the stronger a man's Will is, 
the better, when once liis neurography is ail that can be desired for 
his own sake and for that of the community of which he forms part; 
it is evidently good for everybody that a man, wlio wishes to do 
the right thing in any given eircumstanees, should be able to make 
the strongest effort of Will, so as to overcome the intellectual or 
material obstacles that stand in his way. Moreover, we sawt that 
the effect of a single wide interest J, in producing consistent and 
effective conduct, may be increased by the cooperation of Will. We 
shall presently see (hat this is the type of neurography that should 
charaetense the various members of an ideal community, a eonclusion 
from which it follows once more that the stronger the Will of the 
possessor of such a neurography the better. 

In order to satisfy ourselves that every citir.en should possess the 
type of neurography which wc have described as a single wide 
inteiest-systcm, we have next to remind ourselves that this is the type 
of ncurogra[)hy that will not only ensure the avoidance of conflict 
between dillerent members of the communitv (herause they all 
posse-'s supreme pur|)0'.es that are in harmont with one another §), 
but will also come as near as possible to the fulfilment of the seven 
conditions stated in Chapter 12 ;tbove||. In other word.s. such a 
single wide interest will ensure lor every man (i) that he and his neigh- 
bours shall liavi- harmonious purposes, (2) that his conduct shall be 
con.sistent and effective^, (3) that his thought shall be economical**, 
and (4) that his Will shall tend to bo strong f I. Or, putting the matter 

♦ Cl p 23.! above. f On p. 2S5 alsjve. 

f Sec ah' 'VC, p 244 .iiul preceding p.ii;es, especially pip. 241 to 243. 

§ See p 244 above |1 See pp. 222 to 225. 

^ The fourth, fifth antf si.\th cniidilions on pp. 224, 225 alxicc, 

*• 1 fic first, second and third conditions on pip. 222, 223 alxne. 
ff The seventh condition on p 225 above. 
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more shortly, if the conduct of a citizen and his neighbours is to be 
mutually consistent and effective, and if their Wills are to be strong, 
their neurographies should be of the kind described in Chapter I2 
as single wide interest-systems*. Moreover, as we remarked above f 
and have just reminded ourselves, every citizen's Will (and the 
stronger it is the better) should cooperate with his single wide interest 
in order to increase, as far as possible, the consistency and efficiency 
of his conduct on the one hand, and, on the other, the strength of his 
Will. 

Now consistent and effective conduct combined with a strong 
Will marks the strong man, the man with a strong character. The 
weak man on the other hand is marked by lack of coherence among 
his interests, and especially among his purpo.ses. He ‘ has not so much 
as a purpose, but has only purposes 'J, as Carlyle said of the weak 
government at Versailles in 1788. Or, as Professor Dtjirinc and 
Dr Gauckler say of the neurasthenic, ' He does not lack interest, but 
rather he is interested in too many things.’ § 

Every member of the ideal comniunity)| or Commonwealth should 
therefore possess a strong character, which means a strong Will in 
combination with a single wide interest 1j. 

• See p. 244 above. t ttn p. 285. 

I French Revolution. Ashburton Edition, Vol. i, p. loi. 

§ Psychoneuroses and thetr Treatment fry Psychotherapy , translated bv Smith 
Ely Jelliffe, M.D.. Ph.D. 

li See above, p. 293. 

^ As defined in Chapter 12: see above, p. 244. Reference to Chapter 12 
where the single wide interest was defined will remind (see p. 281 al>ove) the 
reader that a perfect single wide interest will hardly lx* realised in praciice. but 
that, therefore, the more nearly the whole of a person’s neurography forms a single 
endarchical system centred in and dominated by deep and closely interconnectwl 
purpose-ncurograms, the more nearly will his thought and conduct resemble tliat 
which would be due to a single wide interest. It follows (see p. 161 above) that 
a strong character implies not only a large t; {a high degree of Will power) but 
also a large p (a high degree of Furposefulncs.s). and therefore alsf> a large j. 

What then, it may lx* asked, is the relation of Cleverness f measured by v) to 
strength of character? (We confine our attempt to answer this question to a 
footnote Ijecause we have seen reason to believe that Clev^erncss is innate, and in 
tlie text we arc studying character in its bearing upon tlic aim of education.) 

We have seen (on p. 188 above) that the possession of a high degree of Clever- 
ness will facilitate the discover^' of the cndarchy of science, and so render it 
possible for people to possess more perfect single wide interests which, a.s we saw, 
ha\ e to corresjKind, especially as regards their central regions, as closely as jxjssible 
with the endarchy of science. On the other hand, whoever possesses a high degree 
of Clcverne.ss, and therefore, if we have rightly interpreted the nature of Clevcrnc.ss 
(on p. 122 ab<ne), a general tendency to low resistance of the paths of connexion 
betwefm hi.s neurograrns, will cn that account require a s|ieciaUy deep central 
purpose-system if all his thought and conduct is to be influenced by a supreme 
purpose. (It is perhaps for this reason that persons wrhose Cleverness is most 
marked, seem — see p. 161 above — to be lacking in Purposefulness,) A high degree 
t)£ Cleverness w ould therefore seem to be* on the whole, inimical to great strength of 
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§ 3 . Character in ike perfect Commonwealth. 

Let us examine some of the attributes of such a strong character 
as we have just described — a character that is made up of a neuro- 
graphy in the form defined as a single wide interest-system*, and 
of a strong Will that cooperates with the single wide interest in 
guiding thought and conduct. Any one, say Jones, whose character 
is of this kind, will possess an outlook on life which is no less than a 
philosophy ; for his single wide interest -system is an organisation that 
includes the whole of his neurography f, so that the whole world of 
his experience is organised as a single whole; and a view of the 
universe, that shews it organised and shews it whole, is surely a 
philosophy. But Jones' outlook on life is something more than 
a philosophy, for it shew's everything focussed in a supreme and 
dominant purpo.se. This purpose introduces deep emotional elements J 
into his philosophy and transforms it into a religion; a religion that, 
so far as we have yet defined it§, may be either good or bad. This 
result may be expressed by saying that every member of a community, 
in which all men work together as effectively as possible for a common 
end, must be religious; and that the central purpose essence of all 
their religions must be the same. But it does not of course mean 
that they should all accept in its entirety the same system of theology 
or ethics. 

This conclusion merely echoes the teaching of thinkers and seers 
in all ages. We cite only a few recent examples. Frederic Harrison 
thus sums up, in the concluding paragraph of hi.s Autobiographic 

chaructor iii tht; individual But a hij;h decree of CIove^less^, just lK*cau5e 

it re<juires a greater cdurt of WiU to direct thought along a particulai channel 
sti as. for example, to fultil a distant purjK»sc*. may afford practice in concentrating 
attention and svi make for mcre.iM; of j?. 'I hus u may l>e true that a clever race of 
men will, as one generation succeeds another, develop a Ingher average degree of 
wiU-power than might have lx*en the case had it lx*en less clever , and so, as one 
generation succeeds another, Cleverness, like temptation^ tiuii are due to 
lower projionsity of instinct (see above, pp. 283. 284) or of habit (as we said on p. T79 
above), may make for mcrcase of strength of character among mankind It is 
casv for a dull man to W 

* On p. 244 above We remind ourselves again of the harmony that exists 
between Uie central su}>r<*mc )mrjK»ses of (ellow-citizcns who pr>^sess ‘ single wide 
interests ' 

I ScMJ above, p, 231 

* Ci pp 152 and 154 above, and Apj^endix B, §§ ii and 12. btdow. 

§ It IS because the philosophy is ccntrisi in an enu^tional purjH5se that we have 
called it a religion All religions— or at least the principal religions of civilised men 
— fulfil these conditions; and every ethical system that fulhls them might well 
be allied a religion without straining the iv.caiung commonly attached to that 
word. 
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Memoirs, ‘all that he has even written or spoken during half a 
century ’ : 

All our mighty achievements are being hampered and often neutralised. 
all our difficulties are being doubled, and all our moral and social diseases 
are being aggravated by this supreme and dominant fact — tliat we have 
suffered our religion to slide from us and that in effect our age has no 
abiding faith in any religion at all. The urgent task of our time is to recover 
a religious faith as a basis of life both personal and social. 

Or again, William James opens Iris volume of lectures on ‘Prag- 
matism’ by quoting and approving Mr Chesterton’s paradox that 
the most important thing about a man is his philosophy.* Sir 
Stanley Leathes expresses the same opinion in another way when he 
writes. ‘Education without religion seems to me impossible.’! And 
Dr W’illiam Temple expressed the same view when he said ‘ The only 
religion worth having is one that colours and governs the whole of 
life and thought. ...The only religious education which is going to 
stand the test of an alert criticism conducted by scientiftcally trained 
minds is not instruction given in certain isolated periods, but a 
presentation of the whole univ'erse of being as’ subject to a .single 
supreme purpose j. 

So all the members of a community whose conduct is as mutually 
consistent and effective as possible, and who therefore possess single 
wide interests centred in mutually harmonious purposes, must, in the 
first place, be religious. We have, in the second place, to remind 
ourselves that the development of such a neurography is iii the main 
a voluntary process§ : it is largely a matter of Will. In particular, the 
central elements of Jones' neurography, that correspond to his supreme 
and dominant purpose, cannot be formed and organised at the centre 

• G. K. Chesterton, in the prefaw to Heretics. The whole j>assaf4e is worth 
quoting. It reads : ‘ There are some people — and I am one of them —who tiiink that 
the most practical and important thing about a man is still his view uf the universe. 
We think that for a landlady considering a lodger it is important to know his 
income, but still more important to know his philosophy. We think that for a 
general about to fight an enemy it is inijxirtant to know the encitiy’s miniiHirs, 
but .still more important to know the enemy’s philosophy. We think the fjuestion 
is not whether the theory of the cosmos affects matters, but whether in the long 
run any thing else affects them.' 

t Whai is Education? p. 32 

X Presidential Address to the ICducation Section (L) of the Prittsh A ssociafton 
(Newca.stle, ic)i6), p. ji. Dr Temple’s words that followed immediately upon 
those quoted, and that formed the concluding wortls of the passage, were ‘ filled 
with the Glory of God.' We have completed the pitssage with other words because, 
for the moment, we arc not concerned with the question of the kind of religion 
required by members of an ideal community, but merely with establishing the 
fact that members of a community whose conduct is to l.)e mutually consistent 
and effective must be religious. 

§ See above, p. 269. 



II. 17.3 


CHARACTER 


297 


of his neurography without an effort of his Will. This effort of WiU, 
that forms Jones’ central purpose — that makes, or helps to make, 
his fundamental hypothesis about which he must afterwards reason 
and on which he must act* in order to verify it — is an act of faith. 
Faith, then, is a matter of Willf . Without an effort of Will there can 
be no faith. Passive acceptance of unverified dogma is not faith at 
all, but credulity. It is true, of course, as William James has shewn 
in his book on Varieties of Religious Experience, that the fundamental 
hypothesis of which we have spoken — the central purpose of a single 
wide religious interest — may come involuntarily by inspiration J, just 
as happens with scientific discovcries§. But even so, as we said, an 
effort of Will is needed (| to act on it, and .so to verify it; or, in other 
words, to bring the inspiration into connexion with the remainder of 
one’s experience, and, indeed, to organise these fundamental purpose- 
neurograms at the Centre of a single wide interest-system. And this 
active faith is always the first .step towards religion. 

In the third place, the fact that the central essences of Jones’ 
single wide interest constitute a purpo.se, implies that they are rich 
in future interest. Moreover, the future in which Jones' single wide 
interest, or that of any of his neighbours, is centred should be beyond 
the end of their respective lives. For if not, a time would come in 
the life of each of them when the future upon which his interest had 
been focussed would bo future no longer. The consequent change in 
the central ek'inents of his neurography would affect the working of 
all its parts. Indeed, Jones will only possess a single wide interest 
so long as it continues to be centred in a purpose^, and therefore 
in the future. 

<4 • lixpcnriieiitij, made with a view to verifying that the metal tilms described 
on y. 2O5 did in fact exhibit just those colours and changes of colour which could 
be dediKt'fl from the fundaniciital hyptitbesis concerning the structure ol the 
films, would furni.sh an example of action ’ of this kind. Compaie Stanley Hall's 
observalum ti1.1l ‘religion is nut theoluij^' nor yet ethics but poi.'vonal and expen- 
ment.il.* Vol. ii, p 

t Since ' ^ ' that niuMsures a man's strength of Will is the mcasuie of his goueral 
ability, we are reminded of St Paul’s advice to the Chn'.tiaiiH in Home, that each 
of them should be ' measuring himself by the faith whicli Cexl iias allotted to him.’ 
(Romans xii 3, I weutieth Century New Testament \ersion ) Compare also the 
statement ascnlx'd to l>r John K. Mott, the president of the World Chn.stian 
Student Movement, ' Christianity, gentlemen, is a matter of Will.’ 

J See above, Chapter 14. § 3 

§ Cf James Cleik Maxwell: ' The experimental investigation by winch Ampdre 
established the law of the mccluimcal action bt'tween electric currents is one of 
the nn>sl brilU.vnt achievements of science. The wht'le theory and ex|>enineut 
seems as if it had leaped full growm and full armed from the brain of the “Newton 
of hlectncity." ' {I-Jgrincify and .'^fagneUsm. Vol. it, Chapter ill ) 

il During the second IxTut of voluntary thinking. See pp. 259, 260. 

T{ See above, p. 244. 
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If we suppose, for a moment, that Jones' interest is centred in the 
immediate future rather than in a future more remote, we observe 
that his neurography may still satisfy the conditions for consistent 
and effective action, not only on his own account but in cooperation 
with his neighbours. His single wide interest may, for example, be 
centred in a purpose to fulfil a certain ambition. Such a purpose 
may be intimately linked with the emotion of positive self-feeling. 
Being central, and being rich in afiective-conative elements, it may 
exert a potent influence upon his thought and conduct, even though 
he never looks beyond the end of the life which he lives with such 
zest and vigour. Doubtless he will achieve great things, although 
his record may be marred by grave faults. But, in his old age, he will 
not fail to realise that his life has not been a success: whatever else 
we are intended to do, says Robert Louis Stevenson, we are not 
intended to succeed. And when the end has nearly come and the 
emotion that used to spur him on to his greatest achievements is 
seldom stirred, he will hardly be able to bear the thought of what 
used to be the centre of all his interest. The stimulus to activity will 
almost have disappeared, and with activity happiness goes too.... 
While the absence of interest in anything beyond the present life 
produces its most marked effect in old age, it is not without result 
all through life. This was well recognised in Utopia where, in Green’s 
words, ‘The disbelievers in a Divine Being or in the immortality of 
man, who, by a single exception to its perfect rehgious liberty were 
excluded from public office, were excluded, not on the ground of 
their religious belief, but because their opinions were deemed to be 
degrading to mankind and therefore to incapacitate those who held 
them from governing in a noble temper.’ 

It follows that the single wide interest of any member of a 
community the conduct of all of whose members is as mutually 
consistent and effective as possible, must be centred in a future 
beyond the end of his Ufe in the body. And since, as we saw, the 
central purpose elements of the neurographies of each member must 
be rich in affective-conative elements, it follows that the typical 
member, Jones, must have an emotional interest in the future. And 
these emotional feelings must be feelings of satisfaction rather than 
the opposite. No one can strive for the fulfilment of a purpose, if its 
fulfilment will not bring him satisfaction. But anticipated satisfaction 
is nothing less than hope. Indeed, hope is the imagined, or antici- 
pated, satisfaction that will follow the fulfilment of a purpose. Hope 
accompanies the thought of every approved purpiose into whose 
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system affective-conative elements enter ; of course I hope to achieve 
my purposes : if I did not, they would not be my pUiposes. We con- 
clude that hope — and hope for something that lies beyond his 
physical death — is one of the qualities that must accompany Jones' 
type of character : the type of character that belongs to every member 
of a community the conduct of all of whose members is as mutually 
consistent and effective as possible. ‘ At bottom, ' says Amiel, ‘ every- 
thing depends on the presence or absence of one single element in 
the soul — hope. All the activities of man...pre-suppose a hope in 
him of attaining an end. Once kill this hope, and his movements 
become senseless, spasmodic and convulsive, like tho.se of someone 
falling from a height.’* And this hope must, we repeat, be focussed 
in something beyond the end of human lifef. ‘What makes old age 
so sad,’ says Richter, ‘is not that our joys but our hopes cease.' J 

So far then our discussion § of the character of the typical citizen 
of an ideal community has shewn us that he should possess a single 
wide interest supported by a strong Will; that he should be religious; 
and tliat he should have faith and hope. Such an one possesses what 
we have called a strong!! character. His thought and conduct will 
be consistent and effective. Moreover, since the dominant purpose at 
- the centre of his single wide interest is, we said^, in harmony with 
the purposes of his fellow-citizens, his thought and conduct will tend 
to be consistent with the thought and conduct of his neighbours. And 
thus far wc have relied upon harmony of central purpose for securing 
that the conduct of the several members of the community shall be 
mutually consistent, and therefore effective. 

• Amiel. Journal Intinic, 5 Juin. 1870, quoted by Shand. loc. cit. p. 479. 

t The argument in the text requires, in the words we used before (p. 298), 
that Jones must have a hope and central purposes centred in a future beyond the 
end of his life in the body. While at first sight it might seem sufficient for these 
purposes to l>c centred in other human lives that will continue after Jones’ 
physical death, we have to observe that the central purposes required by the 
argument in the text, jnst l>ecause they arc central in Jones’ neurography, must 
be: intimately linked with, or even include, his self-regarding sentiment (see pp. 146 
and 152). Jones must, therefore, think of himself as in some sense surviving until 
the future with which his central juirposes arc concerned and upon which his hope 
is set. Wc may grant that it is possible to imagine that Jones, while still human, 
is so selfless as to have little or no self-regarding simtiment : in which case the 
'something ' (lying beyond his physical ileatli) on which his hope is set need not 
involve himself. I'he re<juiremcnts of the argument in the text might then be 
sati.sfied if Jones’ self did not in some sense survive, or, in other words, if Jones 
were in no sense immortal . But. in so far as human evolution does not yet allow 
us to imagine a Commonwealth coipposecl of such selfless citizens, the conditions, 
imposed by the argument in the text upon the central elements of Jones' neuro- 
graphy. reejuire for their fulfilment that Jones and his fellow-citizens shall possess 
personal immortality. 

t Richter, Tilan, quoted by Shand. loc. af. p. 479. 

§ Begun in § 2 of this Chapter. || Seep. 294 above, ^ On p. 244 above, 
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Hannony of central purpose would indeed produce this result if 
the neurography of every member of our community had the form of 
a single maximal endarchy * * * § corresponding to the cndarchy of science 
and centred in the supreme purpose in question. But such perfectly 
integrated minds are not yet found in this imperfect stage of human 
evolution. Jones and his neighbours still inherit seltish animal in- 
stincts whose neurograms are hard to organise into a single wide 
interest-system dominated by a central purpose. So, even when 
Jones and some of his neighbours set out together to achieve a common 
purpose — to discover the South Pole, for example; or to map the 
coastline of the south polar continent — innate scllishncss is not wholly 
.swallowed up in unity of purpose (of which, in the case we hav'e 
imagined, curiosity-wonder supplies the principal aftective-conative 
elements). Members of the expedition do not spend all day and 
every day in discovery. Cooking and washing-up, as in more hum- 
drum circumstances, occupy a large proportion of their time. And 
harmony of their main purpose is by no means certain to prevent 
disputes or conflicts between them in regard to the performance of 
these h'ttJe everyday duties. Although each man ma)' have so organ- 
ised his thought that he involuntarily subordinates selfish motives to 
the supreme purpose of the little society of I'xplorers, he may not have 
reached so perfect a stage of thought organisation as iiu'oluntarily 
to think of his companions’ minor comforts before, or along with, his 
own. He may not have learnt to think of his neiglibours as himself. 
He may still have to learn, in St Paul’s words, ‘ not to think of himself 
more highly than he ought to think, but so to think a^ to think 
soberly’!; or, as St Peter says, ’with humility,’! In short, although 
the common purpose which he shares with his fellow explorers may 
secure for him considerable freedom^ to do what he likes, because what 
he likes is what his fellow men also approve, he may not have learnt 
to treat them in all things as himself — to treat them, that is, with 
juUice, or, as the Samoans say)), with love. 

• See p. 206 above. 

t Romans xii. 3. 

I 1 Peter v. 3, Compare the Sermon on the Mount ' Hlesscd are the jKior in 
spirit: for theirs is the kingdom of heaven.' (Matthew v. 3,) 

§ Cf. p 225 above. 

|j Cd. 9210 a White Pap<*r describing the attitude of the German CoUmicb 
as to their future government.’ quoted in 1 he Tinted, 12th December, igiH. In 
Samoa, the leading cliicfs from every district staled tliat lliey were unanimous 
in wishing that Samoa sliould remain under Bntish rule, and gave as one of their 
reasons: 'Because the British officials since the occupation hav'e treated them 
with love (justice), and they now win cases in the Courts, which was unknown 
formerly.’ 
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How then are minor conflicts to be avoided, or at least minimised, 
amongst fellow-citizens, who possess indeed harmonious central 
purposes dominating single wide interests, but whose single wide 
interests are not wholly in the form of single maximal endarchies — 
whose minds, in other words, are only imperfectly integrated? Only 
by seeing to it that the affective-conative elements that belong to 
the central purpose of each citizen, and impel him towards its ful- 
filment, are capable of overcoming his own incom]5letely subordinated 
selfish interests when these are opposed to those of his neighbours. 
The fulfilment of this condition requires that Jone.s' ncurograms for 
his fellow-citizens shall be as intimately connected as that for his 
own self-regarding sentiment with his centra] purpose-system and 
its affcctive-conative elements*. But it is clear f that his self- 
regarding sentiment must be central in his single wide interest. 
So also therefore must be his sentiments for his neighbours. And 
therefore his neurograin for humanity^ — a common essence abstracted 
from individual men, women and children — must be central in his 
single wide interest-system. But, since his thought must be true, 
his central neurograms must correspond to the central essences of the 
endarchy of science. It follows, that, if the ideal neurography that 
ensures yMs/fre between fellow human beings is to be attainable without 
sacrificing trulh, humanity must also be central in the endarchy of 
science. This is a hard saying, but unless it be true — unless human 
beings really are among the most important things in the universe — 
we cannot see how truth and justice can both prevail among men. 
even in quite a small society. Somehow, then, the typical character 
in a maximally effective community requires to have its central 
purpose intimately linked with men; and not merely with mankind 
in the abstract, but with one’s own well-known neighbours, as well 
as with all one's other neighbours now living throughout the world 
and still to be born into it. 

• The point is that Jones' bnuri process 15 not to Ik* indirect he is not to say 
If I am unkind or unjust U» Robinson. Robinson will t>e upset and will work 
less hard for our coinmon purpose, therefore 1 will treat Robinson with justice 
and even with kindness ’ But Jones' thought is to he direct* ‘I will do aH 1 rjtn 
for Robinson Ixrcause he is a fnend of mine, or (in older phrase) because I love 
him.' Or. paraphrasing St John's tirst letter. 'He that loveth not his brother' — 
Robinson — ' whom he hath seen, how can he love God whom he hath not seen ' how 
can he work for an abstract purpose of which love is the centre^ 

f Because the sentiment is closely linked (see p. 146) to the central purpose? 

j This extension of the conception of the typical cibren’s neighbours — whom 
he is to regard with love and treat with justice — from the ineml>ers of a particular 
(consistent and efTective) community, to every human lieing, is necessarj’ if that 
society's thought and conduct is to l>e uninterrupted by conflicts with other 
soc .eties, and so to be inaxiiually effective. 



302 


OF EDUCATION 


II. 11 i 


But what is to be said of the affective-conative elements that 
supply the driving force* of this central purpose, and are strong 
enough to overcome the typical citizen’s selfish motives when these 
are opposed to his interest in his neighbours’ welfare? Dr McDougall, 
in his Introduction to Social Psychology and in a later essay, has 
described eight primary emotions f that form the affective aspects of 
a like number of primary instinctive processes. The last of these eight 
emotions. Dr McDougall describes as 'tender emotion,’ the affective 
aspect of the parental instinct. It is fatherly love, brotherly love, 
motherly love. It is dydtri), but not epto?. 

If now we examine this list of primary emotions, it is at once clear 
that none are so sure to make for human welfare as ilydtrrj on the one 
hand and curiosity-wonder on the other. Moreover, it is easy to see 
\ that curiosity-wonder alone, as the dominant emotional influence 
upon the central purpose of every human being, would not suffice 
to secure justice — the equal treatment of all one’s neighbours and 
oneself. Even among our company of explorers, for example, by no 
means all the activities of every day would be prompted by this 
instinct-emotion: it would not suffice to ensure harmony of thought 
and action in minor matters. Indeed, dynirri—ox rather its linked 
instinct — alone is capable of defeating self-love and of making one 
treat one’s neighbours as oneself; dyd'irij alone, as the prime mover 
of the central puqiose of every person's character, will ensure justice 
in human affairs. Thus Professor Zimmern writes: 

The inspiration of all sound and enduring political and social construc- 
tion is what has been called the principle of the Commonwealth.... A 
Commonwealth is a community, designed to meet the common needs of 
men, founded on the principle of the service of each for all. .the jierfect 
Commonwealth, the ideal towards which all political and social endeavour 
moves forward, is a society of free men and women, each at once ruling 
and being ruled, each consciously giving his .service for the benefit of all. 

The principle of the Commonwealth is the application to the field of 
government and social policy of the law of human brotherhcxxl, of the 
duty of man to his neighbour, near and far.... A Commonwealth is an 
organisation designed with the ruling motive of love and brotherhood. It 
seeks to embody, not only in phraseology and constitutional doctrine, but 
in the actual conduct of public affairs, so far as the frailty and imperfection 
of man admit, the spirit and ideals of religion. Whosoever will be great 
among you shall be your minister; and whosoever of you will be the chiefest 
shall be the servant of all. 

The doctrine of the Commonwealth expressed in these words, has been 
set forth and applied from age after age to the current problems of humanity. 


• Cf. p. 59 above. 


t See above, p. 51, 
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from Plato down to President Wilson. It embodies succinctly and unanswer- 
ably, the response of the soul of man to the twin challenge of Prussianism 
and Revolution*. 


§ 4. Character and Progress. 

If, therefore, mutual consistency, and therefore efficiency, is to 
mark the thought and conduct of all the members of our ideal com- 
munityt or Commonwealth — if, that is to say, they are to advance, 
or make progressj, in any direction — the character of each of its 
members should include a strong Will cooperating with a single wide 
interest, and especially § with that part of it that is most nearly related 
to the particular member’s service to the community as a whole. 
This single wide interest, and especially its central essences, should, 
as we .saw in Chapter 12 |i, correspond as closely as possible with the 
endarchy of science, and be dominated by a central purpose in 
harmony with other people’s central purposes^. Such a character 
implies religion, faith, hope and, most important of all, love for one’s 
neighbour as the prime mover towards the fulfilment of one’s central 
purjtose. 

This statement of the character that belongs to every member of 

• \'atinnalitv and Gm’ernfttent by A. K. Zirnmorn (191S). p. 355. 

t See above, pp. 203, 204. 

* The assumption that to make progress s (at least part of) the aim of this 
society IS consistent with all that we know of living things and groups of living 
things, for we know none among them that have any other alternative but ex- 
tinction OT rontmuons change, change that does not rej>eat itself and ls therefore 
progressive, .iiid we are not here concerned with the education of the members 
of a society that is content to await extinction. So we assume progressive change, 
and that as rajhd as ptissible. to be part at least of the aim of the societ)’ that is 
the subject of our enquiry, lu so doing we are not restricting the scope of onr 
enquiry to some exceptional or exotic section of mankind. 'Adv'ance AustraJia’ 
is the motto of a continent. And most men 111 J*'uro|H' and America wouJd agree 
tliat the Miciety to which they l>elong is also to iulvaiice, rather tlian (f> stand still 
and await destruction ft is only concerning the direction of the advance that any 
considerable doubt exists 

Cf Mr J. Maynard Jveyiies’ description of Furope before the war: ‘Society 
was working, not for the small pleasures of to-day, but for the security and improv e- 
ment of the race — in fact foi “progress.”’ {The Tconomxc Consequences of the 
Peace. 1920, p. i.S.) 

Cf. al'io Benjamin Jowett 'The idea of progress is of modem rather than of 
ancient date; and. like the idea of a philosophy of history, is not more than a 
century or two old. it seems to have arisen out of the impression left on the 
human mind by the growth of the Koman Kinpire and of the Chrxstian Church, 
and to lie due to the political and social improvements which they introduced 
into the world; and still more in our own century to the idealism of the first 
r'lench Revolution and the tnuniph of American Independence; and in a yet 
greater degree to the vast material prosi^cnty and growth of population in England 
and her colonics and in America. It is also to be ascribed to the greater study of 
the philosophy of history.’ (Introduction to his translation of The PepuhUc of 
Plato. Vol. u. p. 155 ) § See above, pp. 227. 228. 

II See especially pp. 244 and 231. ^ See above, p. 244, 
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a maximally efficient and progressive society (whatever be the direction 
of its progress) is mainly concerned with the central elements of the 
neurographj'. And necessarily so, for these are the deepest m a single 
wide interest-system such as we have defined. But these are also the 
elements which correspond to the central essences of the endarchy 
of science, essences that are not yet completely discovered. To discover 
them and other less important essences, is, we said*, the goal of 
scientific thought. It is more. To achieve correspondence between the 
central elements of one’s neurography and the central essences of the 
endarchy of science is the most important f step, on the neurographic 
side, towards the formation of char.acter. From the Christian stand- 
point, it is, as we shall shortly seej, no less than the chief end of 
every human life, determining the direction of the ideal community’s 
progress. 

But how is it to be done? In just the same way as the remainder 
of one’s scientific endarchy is developed to correspond with the 
endarchy of science; and this process we have already § examined at 
some length. In brief, if facts arc available — that is, if things are 
generally assumed and stated to be such-and-such, and if these state- 
ments fit all available e.xperience of the things in question || — one 
provisionally accepts, ajiAaclson, these statements of fact with a view 
to verifying that the' tit one’s own experience; and, in so doing, one 
forms one’s neuroprams of the facts in question, and inter-connects 
them with the remainder of one’s neurography so as to form an 
organised wholv- But, if facts are not available, one seeks to discover 
them by thefprocess we have called induction: a process in which 
inspiration i (^combined with voluntary effort, and which is again com- 
pleted by ^tion on a hypothesis with a view to its vcrificaUon^. 

AccorlKngly, to achieve correspondence between the central 
eleincy^ of one’s neurography and the central essences of the endarchy 
of sjCience one may begin in either of two ways. The first is by pro- 
wsionally accepting prevailing opinions, and especially opinions 
prevailing amongst those people whose views one most respects. The 
second is to seek an inspiration on one’s own account. Some people 
will prefer to begin, in the first way, with ' authority ’ ; and some will 
prefer to begin, in the second way, with 'private judgment.’ But, in 
either case, one must proceed to act on one’s provisional hypothesis — 
whether it be the prevailing opinion, or one’s own inspiration — with 

• On p. 196 above. f Cf. above, p 238. 

J On p. 306 below, especially the footnote (|. 

§ In Chapters 13 and 14. 1 | Cf. p, 192 above. 

^ See above, p. 265, footnote f- 
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a view to its verification, by seeing whether it fits all one's own ex- 
perience and so much of the experience of other people as one can 
disentangle from their interpretation of it. 

§ 5. The Christian Hypothesis. 

Now concerning the central essences of the endarchy of science 
there is one prevailing opinion, accepted by many of the most 
respected men of our own time and of earlier times, that merits our 
special attention, because it fits all the conclusions that we have just 
been drawing concerning the central neurographic elements in the 
typical character in a maximally efficient, and therefore progressive, 
society. This account of the central essences of our world, and of their 
relation to the (not necessarily more familiar) facts of more direct 
experience, is that given by Christianity; for, after all, as Professor 
Headlam lately said in an Oxford University Sermon*, there is such 
a thing as Christianity. And this account, that Christianity gives of 
the universe, differs only from the hitherto discovered portion of the 
endarchyof science, in that the Christian account supplies a hypothesis 
concerning the undiscovered central essences of the endarchy of 
science and their relation to its discovered portion. In short, the 
Christian account of the universe — or, as we may term it, the Christian 
philosophy — completes the discovered part of the endarchy of science 
with a hypothesis concerning the hitherto undiscovered central 
essences; and it does so, as we are about to observe, in a manner that 
enables the corresponding neurography to fulfil the conditions that 
have to be satisfied by the neurography of the typical citizen of a 
maximally efficient and progressive community. 

Of course it is conceivable that, as scientific thought proceeds 
towards its goal, it may formulate or discovert central essences that 
are at variance with those disclosed by the Christian philosophy as 
it exists to-day. But we are not, on that account, to wait and see. 
For unless some men formulate for themselves, or accept from others, 
and in either case act on, a hypothesisconcerning these central essences, 
they never will be discovered. .And, unless every man takes some 
hypothesis concerning the central essences, and acts upon it with a 
view to its verification, he will never possess the type of character 
that belongs to members of a maximally progressive community. 

We proceed to notice how the Christian account of the real world — 
the Christian philosophy — makes it possible to satisfy the conditions 

• Preached on the iith March, igr7. 

I Cf. footnote ^ on p. 196 above. 
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which our description (in § 4 of Chapter 12, and in § 3 of this chapter) 
impost upon the neurography of the typical member of a maximally 
progressive society. We shall see that, if the Christian hypothesis 
concerning the central essences of the endarchy of science continues 
to fit experience, the central elements of a neurography which satisfies 
the other conditions in question, may also correspond to the central 
essences of the endarchy of science; so that, in particular, truth as 
well as justice may prevail in a community all of whose members 
accept and act upon the Christian hypothesis. 

In the first place, then, as we have already* seen, Christianity 
describes God as having to all else in the universe a relation that 
closely resembles the relation which the central essences of the endarchy 
of science bear to all the rest. This suggests a more descriptive name 
for the ‘Christian philosophy.’ That more descriptive name was used 
by its first and greatest teacher, whose teaching was described by 
his earliest disciples as the ‘gospel of the kingdom of God.’ ‘The 
kingdom of God' is then the phrase by which we shall in future 
describe the Christian philosophy; the endarchy of science completed, 
as regards its undiscovered portion, by the Christian hypotheses 
concerning its undiscovered central essences. 

Secondly, just as we have seenf that our ideal neurography — the 
neurography of the typical citizen of a maximally progressive Common- 
wealth — must be centred in a purpose that shall correspond to the 
central essences of the endarchy of science, so Christianity insists 
that every man's thought and conduct should be subject to a single 
supreme purpose that is to be intimately linked with the central 
essence of the endarchy of science, and therefore, according to the 
Christian account, with God. ‘Seek ye first the kingdom of God’J 
was Christ’s exhortation to his disciples to let their lives be governed 
bya single dominant purpose §. Infact, the advancement of ' the kingdom 
of God' in the minds of men is the central purpose of every true 
Christian ||. 

Thirdly, Christianity places man in a peculiarly close relationship 

• On p. 241 above. t PP- 295 and 244 above. 

t Matthew vi. 33. Or again, when some one said to Christ ‘ Lord, I will follow 
thee....' his reply was ‘Go thou and preach the kingdom of God.' (I.uke ix. 57 
and 60.) 

f Cf . St Paul ; ‘ As many asi-e led by the Spirit of God ’ — the central purpose 
which is God — ‘ they are the sent of God.' (Roman.s viii. 14.) 

]1 This statement is consistent, with a suggestion made in footnote • on p. 241 
where we said that the central purpose was 'to know God.' For the advancement 
of the kingdom of God in the minds of men includes its advancement in our own 
individual minds ; and that means organising our neurographies according to the 
Christian conception of the endaifcby of science; and that includes making the 



II. 17. 6 


CHARACTER 


307 


to God. Jesus taught his disciples to call God their 'father.’ Just so 
we found* that some essence of mankind, and indeed some essences 
of all individual men, must be near the centre of the endarchy of 
science, and therefore near the central essence of that endarchy. 

Fourthly, we have seen f that active faith is essential to the 
development of an ideal character; or at least | of the character that 
secures consistent and effective conduct among the citizens of an 
ideal Commonwealth. So, too, Christianity asserts the essential 
importance of active faith in the Christian character. ' Without faith,' 
says the writer of the epistle to the Hebrews, 'it is impossible to 
please God.’§ And the faith that, according to Christianity, is the 
first step towards knowing God, and to the salvation — eternal life — 
which this knowledge brings with it||, is no passive acceptance of 
unverified dogma II but action on a hypothesis — the hypothesis that 
Christianity offers concerning the undiscovered part of the endarchy 
of science — with a \icw to its verification. 

It is true that this faith, on which Christians have always laid so 
much stress that St Paul even wrote of 'being juidfied by faith,' is 
often supposed to be merely passive and not active at all. But this 
view is surely mistaken. When St Paul told the jailor 'Believe** on 
the Lord Jesus Christ and thou shaft be saved’ he meant 'Go and 
act u{K)n the fundamental hypothesis of Christianity — that there is 
a God and that Jesus Christ knew him (or at least knew him far more 
fully than any man has ever known him before or since) and so taught 
truth concerning him — and in so doing you will become satisfied that 
your assumption is correct, and at the same time you will come to 
love your neighbour and to love God whom to know is life eternal.’ 
But, if St Paul did not continually insist that the faith of which he 
wrote was essentially active and not passive, Jesus was always 
quite explicit about it. For Jesus summed up the law and the 
prophets in the golden rule ; ' Whatsoever ye would that men should 
do to you, do ye even so to them.’ He emphasised the same 
point in the parable of the sheep and the goats, when he made the 
difference between the saved and the unsaved to consist solely in the 

central elements of our neurographies correspond to the central essences of this 
Christian endarchy, the kingdom of (iod, and that means knowing God. since 
God is the centre of the Christian endarchy. 

• On p. 301 above. t On p. 297 above. 

X See also p. 299. § Hebrews xi. 6. 

Ij ‘This IS life eternal, that they might know thee the only true God, and 
Jesus Christ, whom thou ha.st sent.' (John xvii. 3.) 

^ Cf. p. 297 above. 

•• In Greek ir i(rr*v(Tov , the same word as faith {‘iritrns). 
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fact that the former had actively served* their fellows while the 
latter had not : no questiCn was raised as to the passive opinions of 
either. And again, in the Sermon on the Mount, he said ‘Not every 
one that saith unto me, Lord, Lord, shall enter into the kingdom of 
heaven; but he that doeth....' 

Fifthly, just as we have seenf that hope for something that lies 
beyond the end of human life is an essential constituent of the 
character of the typical citizen of our ideal fommonwealth, so 
Christianity insists on the essential importance of hope, hope of 
salvation J, hope of eternal life§. 

Sixthly, we saw|l that brotherly love — dytinr) — is an essential and 
central constituent of the typical character among a maximally 
progressive community. And Chnstianity makes dyd-mj supreme in 
the kingdom of God; or, in other words, gives dyanT) the central place 
in its philosophy. For Christianity teaches that ' God is love.’^ Thus 
Chnstianity supplies** the dominant emotional element in the 
Chnstian character, and it intimately links this emotion with its 
central purpose that we have described as 'knowing God.' For, if God 
is love, one cannot know God without loving. Any attempt to form 
a neurogram of God as the central element of a single wide in- 
terest-system and to omit from it this affective-conative element, 
whose activity accompanies loving thoughts and loving deeds, would 
ignore the very essence of God. If, therefore, wc accept the funda- 
mental teachings of Christianity as our central hypothesis, we must 
not only seekft to know GodJJ, but must also love him and all men, 
so fulfilling Christ's summary of the commandments: ‘Thou shaft 

• It IS indeed a remarkable circumstance that, insisting as Jesus did on the 
paramount importance of active scr%'ice of others — the 'conative element’ in 
Chnsbamty, corresponding to the fundamental 'emotional element,' brotherly 
love— his followers, hardly less than his critics, have commonly regarded his 
religion as one of suppression rather than of activity and growth They have laid 
stress on the need for leaving undone what ought not to be done, instead of on 
the need for doing what ought to be done T.he 'conative element’ in Christianity 
IS surely not self-denial but action: the devotion of one's life to tlie active sersdcc 
of others. Whatever self-denial is involved is secondary, incidental, the things 
given up are crowded out by action. And activity, especially activity in the 
service of others, is a chief source of happiness The mediaeval saints who cut 
themselves olT from the world, underwent great hardship in the quest of their 
own salvation, and, in some instances, finished by crucifying themselves, wore 
widely mistaken if they thought that they were following in the footsteps of Jesus 
who went about doing good 

t See above, p 299. t i Thessalonians v. 8. 

§ Titus 111 7. II On p 302 above. 

1 John IV. 8 

•* One cannot reflect upon the character and conduct of Jesus Christ, and 
especially upon the manner of his death, without loving him. 
tt Hebrews xi b John xvii. 3. 
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love the Lord thy God...’ and 'Thou shalt love thy neighbour as 
thyself.’* Thus Christianity teaches that we are not here merely to 
know t God, but also to fulfil his purposes ; knowing God, loving God 
and fulfilling his commandments J:, all go together. 

We thus see how closely the Christian hypothesis concerning the 
central essences of the real world corresponds to the central neuro- 
graphic elements in the character of the typical member of a maximally 
progressive community. Moreover, some such hypothesis must, as we 
saw§, be acted upon by every one who would posscs.s this type of 
character. The Christian hypothc.sis is not necessarily the only 
possible one from which to start. But if any other that equally well 
fits the facts we have been considering has ever been formulated, it 
certainly is not so readily available, or so widely accepted already, | s 
that which Christianity offers. We conclude that every member bf 
a maximally progressive society should begin with the Christian 
hypothesis. And, since no society can be as progressive as possible if 
its freedom to fulfil its common purpose is liable to interference from 
rival societies outside it, a maximally progressiu society is one that 
includes the whole human race. It follows that, if all mankind, or any 
section of it, i.i to advance (never mind in what direction) as rapidly 
as possible, all men should provisionally accept, and, with a view to 
verifying it. act upon, the Christian hypothesis concerning all that is 
most important in the universe. We note in passing that, when the 
Christian hypothesis has been decided upon, the direction of the 
progress — namely towards the fulfilment of the central Christian 
purpose 11 — is also determined. 

We must however be careful to realise that the acceptance of the 
fundamental teachings of Christianity does not mean the acceptance 
of all the frills that have gradually been added to them, even so 
as to obscure them altogether. Or, changing the metaphor, we have 
to be careful to distinguish the foundations of the Christian church 
from its gargoyles. If, therefore, that is true for any man which fits 
his personal experience and so much of the experience of others as 
he can disentangle from their interpretation of it^j', there is much 
reason to expect that, whoever will begin to act on the hypothesis 
that Christianity is true, will find the hypothesis fit his experience, 
and so will v'crify it. But his experience, as it develops, will doubtless 
lead to modifications of any unessential assumptions which he may 


* Matthew xxii, j 7 and .io- t ff. above, footnote • on p. 241. and ji. 218. 

J Cl. I John V. 3. S On p. 305 alwe. 

11 Sec above, p. 306. Cl. p. 305 above. 
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include in his first approximation. His Christianity will thus be sure 
to differ, in some respects, from that of any other Christian. Indeed, 
it must, if it be a living faith, grow from day to day and from hour to 
hour. 

Moreover, if wc can find no better central hypothesis upon which 
men are to act in the interests of human progress, we can find none 
better for them to advise their pupils to take as a first approximation, 
and to act upon with a view to verifying it. But its experimental* 
character must be made clear from the outset. 

* Cf. Dr St;inley Hall: 'Religion is not theology nor yet ethics, but personal 
and experimental.' {Adde^ctnee, Vol. ii, p 3-*6. quoted above, p. 297.) 



CHAPTER 18 


THE AIM OF EDUCATION 

Here then at last we have our answer to the question, ' What shoiilH 
be the_aim of education?’ And our answer is, ‘To form Christian 
characters’: characters of the kind described on p. 303, but such that 
the most central neurographic elements, while fulfilling the conditions 
there laid down, also correspond to the most important things in the 
universe as interpreted by Christianity. 

But these characters, although they arc all to include strong Wills 
cooperating with single wide interest-systems centred in elements 
that corresjiond to the same supreme purpose, are not (we remind* 
ourselves) to be identical in respect of the remainder of their content. 
For the many members of the world society are not all to have the 
same office, Ui\'ision of labour is as necessary for the effective achieve- 
ment of tile suiircme purpose of mankind as for so many of the 
subsidiary purposes with which every civilised community is familiar. 
Differentiation of function, partly depending upon innate constitu- 
tional differences between individuals, must he prepared for by a 
world-wide (as by a national or even municipal) system of education. 

So the Christian character that education should aim at forming 
in every human being, should consist of a strong Will cooperating 
with a single wide interest -system f, of which the central elements 
correspond to the central essences of the Christian hypothesis, while 
the peripheral elements correspond to the subject’s unorganised 
experience. These peripher.il elements are linked to each other and 
to the central elements by an intermediate system of organised ele- 
ments — the scientific endarchyj — that should correspond as closely as 
possible with the endarchy of science, and especially with that part 
of it that is most closely related to the particular group of activities 
which the individual in question contributes as his share towards 
the fulfilment of the common purpose of himself and all hic^iieighbours, 
near and far. And that common supreme purpose of all world-citi7.ens§ 
is — in a phrase to which our enquiry has given precise significance!! — 
the advancement of the kingdom of God in the minds of men. 

* Cl pi> 217, 232. t See above, p 244. J Sec above, p. 228, 

S See above, p. 306. || See above, p. 309. 
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THE AIM OF EDUCATION— SUMMARY 

The results obtained in the foregoing enquiry concerning the aim of 
education in a World Commonwealth may now be summarised, before 
we pass on to enquire how this aim can be most effectively and 
rapidly achieved in the England of to-day. 

In Book I we summarised Professor Adams’ history of the aim of 
education in the past. We noticed the absence of an y cl early defined 
and generally recog nised a im for education as a_ whole — a national 
or world-wide system of education — aTthej>resyit time. We observed 
the need for such an aim ; an aim provisionally agreed upon and 
actively pursued, but capable of modification to fit new facts. And, 
finally, in the light of opinions expressed by great educators before 
the advent of the experimental science of physiological psychology, 
we provisionally decided that the aim of education, at least during 
adolescence and maturity, should be to develop, in every educand, 
a single wide interest — a unity of knowledge and feeling — that should 
be the principal factor in determining his thought and action. 

In Book II we have sought further light from physiological 
psychology. We enunciated five Taws of thought,' of which the first 
three summed up the leading available facts concerning the physio- 
logical processes that accompany thinking, and led to an important 
corollary concerning the influence of one’s neurography — one’s 
system of low resistance paths along which the nervous impulse 
passes — upon one’s thought; namely, that the value of a neurogram — 
a system of low resistance paths whose excitement accompanies a 
thought-activity — measured by the effect it produces upon the stream 
of thought (and so, as we afterwards saw, ujx)n conduct), depends 
upon its connexions with other neurograras. This effect, we found, 
was greater, the wider and deep>er the interest-system of which the 
neurogram in question forms part ; and, under certain conditions — if, 
for example the system is organised according to a particular pattern 
that we called a ' maximal endarchy ’ — is also greater the more central 
the position it occupies in that system. Later we saw that a system 
of neurograms that corresponds to a purpose tends to have a greater 
influence on thought and conduct than any other system equally 
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wide and deep ; and that every such purpose-system tends to be rich 
in emotional elements. 

The fourth law postulated a form of psycho-physical interaction; 
the j^eedom of the Will to influence brain processes. We found, 
in recent experimental and statistical enquiries, evidence of the 
presence of one and the same general factor in all human qualities. 
This factor we identified with Will, so that its measure, g, measures 
the extent to which one's Wilt is able to influence one’s thought and 
conduct. The occasions and manner of that influence were next 
investigated. We found no evidence that Will intervenes in the 
stream of thought-activities except to resolve conflicts between rival 
interest-systems; and we saw that reasoning is the principal means by 
which Will resolves such conflicts and organise.s the neurography to 
prevent their occurrence or recurrence. So we came to examine the 
reasoning process, especially in its relation to the world of experience 
with which men's reasoning is chiefly concerned. We were thus led 
to a definition of the ‘neat, trim, tidy, exact world which is the goal of 
scientific thought,’ and we described it as the 'endarchy of science.’ 

W'e next asked ourselves how far. having regard to the various 
activities of different men and women in the life of the community to 
which they belong, should their several neurographies correspond to 
this complete endarchy of science. We answered that, for a number 
of reasons which wc enumerated, and, in particular, so as to ensure 
efficient and consistent thinking that makes for human progress, every 
citizen ought to develop a tidy and perfectly integrated mind — a 
single endarchy of neurograms — which should correspond, in so far 
as the time and effort available for his education and his own 
‘educability’ permit, to the endarchy of science; but which can never 
correspond to the complete cndarchx', nor even to all that part of it 
which hasyetbeen discovered ; and which, therefore, should corresfxmd 
to part only of the complete endarchy. the part in question depending 
upon the special activitie.s of the individual citizen in thclifeof the com- 
munity fowhich he belongs.but shouldalways include central elements 
corresponding to the central essences of the endarchy of science. Then 
the personal cndarchics of the several citizens would each form a 
single interest-system con.sisting. as regards its centre, of elements 
which correspond to the central essences of the endarchy of science, 
and, for the rest, made up, partly of a scientific endarchy of neurograms 
corresponding to part of the endarchy of science, and partly of less 
well organised neurograms corresponding to the remainder of his 
experience. Such a neurography wc described as a single wide 
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interest-system. The central elements in every citizen's neurography, 
would then, we saw*, correspwnd to purposes ; .and, since the central 
elements of different citizens’ neurographies were all to correspiond 
to the same central essences of the endarchy of science, the central 
dominant purposes of all the citizens would be in harmony with one 
another. We went on to consider how neurographies of this kind 
may be developed ; and we saw that, while the instinct-emotion of 
curiosity-wonder has an immensely important part to play, their 
development is in the main a voluntary process in which the teacher’s 
Will gradually gives place to the pupil's as, in later adolescence, the 
pupil becomes, and thereafter remains, his own chief educator. 

Our fifth law extended from thought to conduct, from intelligence 
to character, the application of our earlier discussions of the influence 
of neurography and Will upon the stream of thought . So the five laws t 
between them summed up, in a manner consistent with available 
experience, the working of the physical and psychical factors — 
neurography and Will — that characterise a human being by deter- 
mining how he reacts to his environment. In particular, the extension 
effected by our fifth law enabled us to see that the type of neurography 
that we had described as a single wide interest-system, and that makes 
for efficient and consistent thinking, will also make for consistent and 
effective conduct, especially if it be helped by strong Will. And it 
further appeared that, if the central purpose essences of the single 
wide interests of a group of people were mutually harmonious 
(implying some essential purpose common to them all), the conduct 
of each member of the group— each citizen of the Commonwealth — 
would not only tend to be consistent with itself, but also with the 
conduct of the other members. Thus we had defined some of the con- 
ditions that should be fulfilled by the character of every member of 
a community in order to ensure mutually consistent conduct among 
them all. The type of character that satisfied these conditions we 
described by tlie word 'strong.' 

Then we attempted a further step, this time into the domain of 
ethics. Having described a strong character, could we define a 
higher type that we might reasonably describe as ' good ' ; or even as' ' 
‘best,’ so that to develop it in every citizen should be the aim of 
education? For we saw that the aim of education could not be defined 
until the aim of lifg had first been determined. 

In the absence of any generally accepted view of the aim of 
human life, we assumed, consistently with a very widespread behef 

* See above, p. 238. f See above, p. 289. 
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among western peoples, that human societies should at least aim at 
making progress — advancing continuously towards the fulfilment of 
some far reaching purpose And we found that, if the Commonwealth, 
who.se citizens’ education concerns us, is to make as rapid progress 
as possible, hot only should its typical citizen possess a ‘strong’ 
character, but the central purpose-elements of his single wide interest- 
sys'tem should correspond to a hypothesis concerning the central 
undiscovered essences of the endarchy of science, and should fulfil 
four other conditions. These other conditions required that the central 
purpose-elements in question should be formed by active faith, 
action on a hypothesis with a view to verifying it; be rich in hope; 
be stimulated by brotherly love more than by any other primary 
emotion (since, unless brotherly love is the chief emotional constituent 
of the common central purpose of all the members of a community, 
they will hardly avoid conflicts about the minor matters of everyday 
life, however .strongl3' they strive for the fulfilment of the main purpose 
that they have in common) ; and include, among the most central 
of all, elements corresponding to the essence of humanity. All these 
conditions are satisfied by the fundamental Christian hypothesis ; that 
God is the centre of the universe, the central fact of the endarchy of 
science; that knowledge of God begins by faith; that hope of eternal 
life belongs to people who seek to know God ; that brotherly love is 
of the very essence of God; and that all human beings are in some 
peculiarly close relation to God. 

No other hypothesis that fits the conditions is so readily available, 
or so widely accepted, or perhaps has ever been formulated, although 
one could conceivably be imagined. So we concluded that every mem- 
ber of a maximally progressive community — whatever the direction 
of its progress — will naturally begin with the Christian hypothesis to 
complete and focus the .single wide interest which, in cooperation with 
a strong Will, will form his character. Such a character we described 
as a Christian character. .And we observed that, the Christian 
hypothesis having been selected to focus the single wide interest, the 
direction of thecommunity’s progress was determined: namely, towards 
the fulfilment of the supreme Christian purpose, which we analysed 
and described as ‘the advancement of the kingdom of God in the 
minds of men.’ By the phrase ‘the kingdom of God’ we denoted 
the endarchy of science as hitherto discovered, but completed, as 
regards its central undiscovered portion, by the Christian hypothesis 
concerning the central essences of the universe and their relations to 
each other and to all the rest. 
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Thus, in a maximally progressive community (and therefore — 
since no group can be maximally progressive if possible conflict with 
other groups restricts its freedom to develop — among the whole 
human race), the common supreme purpose must be this Christian 
purpose, and the typical character must be the Christian character 
just defined. The aim of education, the world over, followed at once: 
'to form Christian characters,’ with all the manifold outer differences 
that are necessary if their several owners are to cooperate effectively 
for the fulfilment of their common supreme purpose. 



BOOK III 

A SYSTEM OF EDUCATION 




CHAPTER 20 


TYPES OF SOCIAL SERVICE 
§ I. Some Principles of Selection. 

How is this aim of education to be realised? How, in particular, can 
a world-wide, national, or provincial system of education develop in 
every citizen this ideal character, with its single wide interest-system 
that partly depends ujxin the individual’s activities, social as well as 
vocational? For, until we know the types of activity that a given 
person is to engage in, the type of character he should ideally possess 
remains indeterminate*. 

The problem how to fashion a perfect system of education — a 
system that will achieve, in the case of every member of a World 
Commonwealth, the aim of education that we have defined f — 
depends, therefore, on knowing what each person’s occupation is 
going to be. So the far simpler problem with which we shall be 
principally concerned in Book III- -the problem how to adapt and 
develop (and especially how to begin to adapt and develop) the 
present provision of education in England, so as ultimately to 
transform it along the path of least total resistance (the future being 
discounted :it a reasonable rate) into the most perfect system that can 
at present be conceived for England — depends for its solution upon 
first classifying the occupations of English citizens. Until that has been 
done, the problem of developing in a sufficient number of future 
citizens corresponding types of single wide interest, and therefore of 
character, cannot be solved. 

Any attempt to decide beforehand, and without regard to their 
natural abilities, what positions particular children were to occupy 
when grown-up, and to educate them accordingly, would probably 
meet with disaster; but it is by no means certain that this disaster 
would be greater than that which attends the present practice of 
educating without regard to future occupation. 

It is, however, quite another matter, first to investigate the 
qualities — especially the kind of single wide interest, and the degree 
of ‘general ability’ or ‘g'J— required by those who are to occupy 
the various positions in industry, commerce, and other essential 

* Scc‘ above, p 292. I Sec above, Cliapter i8. 

* See above, Chapter 7, and especially pp. 113 to 117. 
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departments of English life ; and afterwards to indicate a means of de- 
veloping the required qualities in a sufficient numberof persons selected 
on account of their innate aptitudes for each different kind of work. 

Moreover, selection of this kind makes for the wellbeing of the 
community and of every individual member of it. Without selection 
it is impossible to realise the Pauline* — or Platonic — ideal of a 
commonwealth in which there are many different members together 
forming one body. Without selection, effective division of labour 
becomes impossible; and so also does that efficient production which 
enables a community to exempt from productive labour, and yet to 
maintain, those discoverers, teachers, seers or prophets on whom it 
should so largely depend in the weightiest affairs of human life. Or, 
in the jargon of to-day, square pegs in round holes, with the friction 
and unrest caused by such misfits, are the inevitable consequences of 
inadequate selection. 

If it be argued, on the other side, that a policy of selection is 
inconsistent with equality of opportunity for every boy and girl and 
man and woman, we reply that this would indeed be true if selection 
were based upon any considerations except those of the personal 
qualities of the young people selected at several stages of education 
to receive, if necessary at the public expense, whatever higher type 
of education is justified by their own educational promise. If, for 
example, a boy’s or girl’s selection, for transfer to a school or college 
giving a higher type of education, depended upon his or her father’s 
ability to pay high fees, or oven to do without the money his child 
might have been earning, a policy of selection would be indefensible. 
Or, if scholarships and maintenance allowances to enable selected 
young people to receive higher education varied greatly in different 
parts of the country, there would still be much to be said against 
selection. Indeed, the selection of young people for transfer from one 
type of education to another must be made irrespective both of the 
young people’s place of residence and of their private financial 
circumstances. A policy of .selection will then have nothing to fear 
from the rival policy of throw'ing every kind of education open to 
all boys and girls who, with their parents’ consent, prefer the cool 
and calm of academic groves, however incomprehensible they find 
the pursuits there, to the feverish strife of the world outside. 

For, in the first place, the interests of the individual would 
obviously suffer were his education to run some uniform course, 
irrespective of his personal aptitude for the particular studies in 
• Romans xii. 4. t Republic, Book Ii. 
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question, and quite apart from his liking for the walk in life to which 
that education had been designed to lead. ‘The idea,' wrote Ruskin, 
‘of a general education that is to fit everybody to be Emperor of 
Russia... is the most entirely and directly diabolical of all the countless 
stupidities into which the British nation has, of late, been betrayed.’* 

In the second place, public interests would certainly suffer if 
places of higher learning were filled by persons whose intellectual 
qualities and aims in life did not allow them to profit by the studies 
there pursued. If, for example, the medical schools of the country 
ceased to select candidates by a matriculation or entrance examination 
and instead threw open their doors to all who might like to enter 
at the public expense, the crowd of incompetents would prevent the 
better type of student from acquiring the knowledge and experience 
needed to make him an efficient medical practitioner later on. The 
medical service of the country would thus be seriously impaired; and 
other public services would suffer in the same way if the educational 
avenues by which they are approached were thronged by unqualified 
and incompetent crowds. Even if these avenues were so widened as 
to make ample room for everybody to pass from the elementary 
school to the secondary school and so to the university, the abstract 
studies of the higher educational institutions would not only fail to 
train, but would actually impair, the less able intellects. Indeed, the 
children for whose education so much has lately been done in schools 
for mcntallj defective children, would lose these benefits, and get 
nothing instead, were they expected to follow the same educational 
paths as had been prepared for other people, and it is to be remem- 
bered that the low grade intelligences here in question do not form 
a well defined class by themselves, but are merelj- the extremes in 
an approximately normal distribution of abilitvt- Whoever recog- 
nises that so-called mentally defective children should be selected 
from the rest for special treatment, ought therefore also to recognise | 
that separate treatment is equally desirable foi every grade of • 
subnormality or supemormality : and this means selection. So we 
shall expect that iu the wmrds of the prophecy of Mr Wells' modern 
Job, ‘The qualities that serve the great ends of the race will be 
cherished and increased ; the sorts of men and women that have 
these qualities least will be made to understand the necessary re- 
straints of their limitations. 'J 

• Fofi. Clavigcra, p. 234. 

f Cf. C. Hurt, The DistnhuUon and Heiations of Educattonai Abthties. See also 
p. 475 below { The Undying Fire, p. 211. 
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It is, indeed, obvious that educational, as well as economic, con- 
siderations forbid the provision of a uniform system of education that 
would require, encourage, or even enable all young people, no matter 
how infenor their ability, to receive a tyjie of education designed to 
fit the ablest of them to render to the community the best service of 
which they were capable We should neither ignore the value of 
education altogether*, nor attempt to provide all men and women, 
whatever their abihty and inclination, with identical education, but 
rather bring every kind of education within the reach of all citizens 
whose educational promise is sufficient to justify their selection to 
receive, if necessary at the public expense, that type of education 
which, having regard to their abihty and inclination, wull best fit them 
to serve their fellows and to find their own happiness in that service t 

Recognising then that children and voiing people who are to 
receive a higher type of education, if necessarv at the pubhc expense, 
must be selected from among their fellows, we have to answer the 
question how this selection can best be effected The nature of the 
selective test, with the part to be played in the selection by teachers, 
parents, pupds, external examiners and education authonties, is to 
be discussed in Chapter 25 below At this point we need onlv consider 
some underlying principles 

We take first the quantitatne aspect of the matter, and ask how 
many children and young people are to be selected, at each stage of 
education, for transfer to higher studies^ The answer to this question 
depends upon the number of people required to render to the com- 
munity the vanous types of service of which it stands in need, 
including those services of discovery, authorship, preaching and 
teaching that mimster to the spintual and intellectual needs of 
mankind but do not contnbute directly to the production of material 
wealth 

Having decided approximately how many men and women are 

• Cf Winston Churchill A Far Country p 455 It is difiicult to answer 
a rnan who denies the cardinal pnnaple of Amencan democracy — that a good 
mayor or a governor may be made out of a dog-catchcr He called this the 
Cmcinnatus theory that any Amencan because he was an Amencan was ht for 
any job m the gift of state or city or government from sheriff to Ambassador to 
Great Britain Krebs substituted for this fallacy what may be called the doctnne 
of potentiality If we inaugurated and developed a system of democratic education 
bawd on scientific pnnaples and caught the dog catcher young enough he might 
become a statesman or thinker or scientist and make bis contnbution to the 
welfare and progress of the nation again he might not but he would have his 
chance he would not be in a position to complain Here was a doctnne I imme- 
diately perceived which it would be suicidal to attempt to refute 

t Cf Ruskin The education that makes men happiest in themselves is that 
which also makes them most serviceable to others 
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required for each different type of service, the community must next 
take into account the numbers that are already being privately 
educated for it. Of course the private provision of education, including 
those great private institutions that in England we know as ‘ pubhc 
schools,’ will especially cater for persons who hope to undertake the 
most influential, interesting and remunerative forms of service. But 
the public provision of education is not, on this account, to leave those 
occupations as the preserve of families distinguished by wealth or 
social position. On the contrary, it is of great importance to the 
community that the national system of education should supply 
ambassadors, diplomats, bishops, financiers, captains of industry and 
other leaders in church and state, better qualified for their responsible 
positions than were many or most of those who occupied these 
positions in the past. This statement by no means implies that the 
private provision of education in England will cease to supply any, 
or even many, leaders of the nation's thought and action ; but it does 
imply that privately educated men will in future secure only those 
positions for which they are better qualified than the best men that 
the State has been able to select and to educate for the same kind of 
work. In other words, the number of people who should be selected, 
reselected, and selected again to receive, so far as is necessary at the 
public expense, the kind of education that will best prepare them for 
a particular kind of service, is the number which, when added to the 
number of those whom private education will have prepared as well 
or belter for the same kind of service, will suffice to supply so much 
of the demand as is also a need for service of the type in question. 
Healthy competition between a national system of education on the 
one hand, and efficient private schools and colleges on the other, will 
facilitate educational experiments, make for progress and a high 
standard of work in the public as well as in the private educa- 
tional institutions, and so benefit the nation; provided always that 
the private schools and colleges are subject to inspection, and are 
only permitted to survive so long as they do not waste the human 
or material resources with which they are entrusted*. On this con- 
dition, it should be open to anyone to be trained, according to his own 
choice, either in State-aided institutions, partly at the State’s and 
partly at his own expense, or else privately, at no cost to pubhc 
funds. 

• The improvement of public secondary education has compelled many private 
schools of an old-fashioned tyjie to close their doors, and will probably result in 
the closing of a giKxl many more when they have been publicly inspected in 
accordance with Mr Fisher's Education Act of igiS. 
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Candidates who obtain the highest places in the examination 
for the higher division of the Civil Service do not all give the same 
order of preference to the various government offices which they 
might enter. They differ, for example, on the question whether the 
Indian or the Home Civil Service is to be preferred. So it sometimes 
happens that a candidate, who is placed second or third or even lower 
on the list, may secure the unique billet which he would have sought 
had he obtained the highest place. In the same way, it will not in- 
frequently happen that a boy or girl who, having reached a stage of 
education when two or more alternative courses are open, and having 
been selected to follow the highest course that leads to more responsible 
work, but work involving greater intellectual effort, than that 
approached through the lower alternative course, will elect to enter 
the latter rather than the former. Thus, if a selective test is applied 
to boys in public elementary schools just before they reach the age 
of twelve, atid if those who acquit themselves most creditably are 
free to go on to ordinary secondary schools, while those who do next 
best are entitled to promotion to junior technical schools, experience 
shews that several of the ablest boys (who niight, if they chose, enter 
ordinary secondary schools) will prefer to enter junior technical schools 
instead, with the result that an equal number of less able boys will 
become entitled to promotion to ordinary secondary schools. 

No method of selection will be able to compel selected boys and 
girls to proceed, against their will, to the higher type of education 
which they have been selected to receive, if necessaiy at the public 
expense; and this is especially true of selection applied lo young 
persons who have passed the age of compulsory education. It is, 
however, to be hoped that the provision of adequate maintenance 
allowances will remove the economic causes of parental opposition 
to the advancement of able children. It is even more important that 
the parents and their children should realise that it is a public duty 
to cooperate whole-heartedly in any national system for the selection of 
the ablest young people to receive the highest education. Indeed, the 
future of the country, and, in particular, of the national industries, 
depends in no small degree upon the willingness of the ablest young 
Englishmen to subject themselves to the strenuous intellectual 
discipline demanded by a university course of study. When once this 
fact is generally realised, there will be no reason to fear that the 
kind of young men who responded so magnificently to their country’s 
call to fight for her will refuse to work for her. 

When we come to classify the types of service which England 
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(for example) needs, we shall find that a higher degree of 'general 
ability’ or ‘g’ is required for some occupations than for others. 
Selection for promotion to a higher type of education wilt therefore 
depend, inUr alia, upon the degree of ‘general ability’ possessed by 
the candidates at the stage at which that selection takes place. This 
does not of course imply that, when the very first selection takes place, 
say just before the age of twelve, it will be necessary for an able boy 
to decide whether he aims at becoming a judge or a professor or a 
general (although of late it has been necessary for him to make up 
his mind, even at this early age. if he wishes to become an admiral) ; 
for the educational avenues to all these careers, and to many humbler 
ones, do not begin to fork until a much later age. Indeed, as we shall 
later observe'*', boys who are to enter different occupations at, say’, 
twenty-two years of age may well have more in common, as regards 
the type of education best suited to their needs at the age of sev enteen, 
than have two seventeen-year-old boys of whom one is to enter 
mechanical engineering at eighteen and the other at twenty-two; for 
these last two arc really aiming at different occupations, although in 
the same department of industry. That is whya juniortechnical school, 
intended for boys who are to become apprenticed to engineering trades 
at sixteen, is less suitable than an ordinary secondary school for boys 
who will go on to a senior technical school at sixteen with a view to 
entering engineering works two years later. 

§ 2 . Classification 0 / Services. 

For the same reason, as we now enter upon the classification of 
the various kinds of public service, with a view to discussing later 
out how best to educate a sutlicient number of persons selected on 
account of their innate aptitudes for each different kind of work, we 
reject the classification that will probably first suggest itself : namely, 
to classify work of public utility cither as industrial or commercial, 
and then to sub-divide industry into its various branches, such as 

• See Chapter 23 below, 

t See below, Chapters J3 and 24. The Council for Organising [the British 
Engineering Industry, c.stiiblished in Manchester in J915 and subsequently amal< 
gainatcd with the J3ritish Engineers' Association, approved a report on Engineering 
Education and Research which was prepared by Mr A. P. M. Eleniing of the 
British Westinghousc l-dcctrical and Manufacturing Company, Dr Miles Walker, 
Professor of Electrical Enjfineenng in the University of ^iancheste^, and the 
present writer, and which followed the method in the text of first classifying 
occupations and the qualities lequired in each, and then describing a system of 
aciidemic and practical training designed to develop the reejuired qualities in 
a suflicient number of persons selected on account of their innate aptitudes for 
each different kind of work. 
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engineering, building, chemical manufacture, the textile trades and 
the like. Indeed, the quahties requiredin the manager of an engineering 
works have more in common with those needed by the manager of 
a chemical works or of a cotton mill, than have the qualities sought 
for in the lowest grades of labour employed in any of these industries. 
In the same way, the designer of electrical machinery will generally 
have less in common with the engineering tradesman* who makes 
what he designs, than with the professional physicist, who would never 
be classed as cin engineer. 

We shall find it convenient to adopt the following classification : 

Class A. Leaders in thought and action, including statesmen, 
captains of industry, discoverers and other persons distinguished in 
science or arts or letters: in fact, the modem counterparts of the old- 
time prophets, priests and kings. (In organised industry, ‘industrial 
statesmen,’ chief designers, research engineers or chemists, consulting 
engineers and the like, should as a rule belong to this class.) 

Class B. Managers, officials, and others of intermediate rank, who 
occupy positions of responsibility, but not of the first importance to 
the community or to mankind. (Among industrial workers, many works 
managers and heads of departments, together with junior technically 
trained members of the designing, testing, and managerial staffs, 
belong to this class.) 

Class C. Craftsmen, skilled tradesmen and leading hands, in- 
cluding the non-commissioned officers of industry, commerce, 
government, or other branches of national or international service. 
(In organised industry, foremen as well as leading hands and skilled 
tradesmen, will for the most part belong to this class.) 

Class D. Labourers, repetition workers and other unskilled 
persons without specific training for any particular walk in life. 

No essential discontinuities are to be imagined between these 
classes; nor are the occupations named to be regarded as forming a 
complete list of the classes of work they are intended to indicate. 

We have already | remarked that the purposes of the various 
members of every community, and indeed of all communities, should 
be in harmony one with another, and that to this end the central 
elements of the neurography of every citizen should correspond to 
the same central essences of the universe. Moreover, since every 
occupation includes that of citizen, it is clear that, however the single 


• I.e. the skilled craftsman. 


t See above, pp. 240, 316, 
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wide interests of different citizens will have to differ according to their 
different occupations*, the single wide interests will also have to 
overlap, so that different individuals may share as far as possible 
each others interests and have at least their interest in the State in 
common. For the present, however, we are not so much concerned 
with whatever is common to our four classes as with their special or 
distinguishing features. 

In order better to focus our discussion on the distinguishing 
features of each of our four types of occupation, it will be convenient 
to pay special attention to the qualities required in industrial occupa- 
tions. But it should be noted at the outset that the characteristic 
qualities, which we shall describe as belonging to those members of 
each class who are engaged in industry, will also belong to those 
members of the same re.speetive classes who are engaged in other 
forms of public service f. 

It is clear that each class is concerned, in the course of daily work, 
with a greater variety oi ideas than the class ne.xt below it. Accordingly, 
trains of thought of members of class A must, on the average, be 
fresher, and therefore less governed by habit, than those of members 
of classes B, C or D. ‘The controllers of the Great Industry,’ writes 
Mr Graham Wallas, ‘are always on the look out for that type of man 
whom Americans call “a live wire.” For such a man secretaries cind 
typists and foremen carry on all that punctual performance of 
habitual acts which took up so much of the time and labour of a 
merchant or manufacturer even fifty years ago. He is set to form 
a habit of non-habituation.’ J Such a man requires more emotional 
drive than one w-ho is engaged in mere routine work. And, since his 
ideas cover so wide a range, they arc not so naturally associated 
together as those which their daily work brings to members of classes 
B or C or D. He therefore needs to weld his various neurograms into 
a single wide interest-system by making voluntary connexions between 
them; and. in order to make such associations, especially between 
dissimilar ideas, he needs ‘skill in thinking,’ power to concentrate, 
Will, ‘g,' or general ability. So class A requires a wider interest 
and more ability, or skill in thinking — but not neces.sarily more pay — 
than class B, class B than class C, and class C than class D. 

• See abo\t', p. 232 and pp 311. 313 

t Th(‘ remaining paragraphs c>l this Chapter arc taken, with but slight modi- 
fication, Irom a paper on Educaittm and Industry by the present 3;^^^te^ to 
the ICclucation Section (T,) of the l^ntish Association on nth September, 1015. 
in Manchester. 

J The Great Sonety, p. 87. 
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Let us now look more closely at each of these classes. The first 
named on our list is that of the industrial statesman. We know him 
already as the captain of industry. But he may shortly change his 
name, for the title of captain does not indicate with sufficient clearness 
the fact that the head of a great industrial firm must needs concern 
himself with much that is happening outside the establishments which 
he controls. Not only must he be familiar with the state of the markets 
from which he draws his supplies and in which he disposes of his 
products, but, by grasping the significance of economic, social and 
political changes all over the world, he must be able to foresee 
opportunities for developing his business according to a far-reaching 
policy, and to indicate the lines of technical research which are most 
likely to lead to such developments. Work of this kind involves the 
widest sort of knowledge. But beware of the professional administrator 
who is prepared to administer anything at a moment's notice I The 
statesman — whether industrial or not- -must possess, in addition to 
a wide range of knowledge and much ability, a very special interest 
in the particular concern he is directing, whether that concern is his 
own small business or an Empire whose destinies are under his control. 
He must see that concern as a whole, and must love it, 'Without 
passion,’ said Lord Haldane to the students of Edinburgh University, 
‘nothing great is or ever has been accomplished.'* 

Lord Haldane went on to compare the statesman with the expert, 
greatly to the latter’s disadvantage f. We shall, however, place the 
e.xpert in the same class as the industrial statesman, because the 
former requires an equally high degree of ability or Will, and at least 
as complex (if not so widely varied or so emotional) an interest as 
the latter. The industrial statesman may perhaps be compared to 
the astronomer who uses his telescope to increase his grasp of the 
universe as a whole, while the expert rather resembles the naturalist 
whose microscope enables him to see the parts in great detail. It is 
evident that the successful development of industry demands not 
only the expert in special branches of science or technology (even in 
so narrow a field as that of the methyl-blue chemist whom Lord 
Moulton recently described |), but also the industrial statesman who 
coordinates the work of experts in different fields, being himself 
enough of a specialist fully to understand his experts, to command 

• The Conduct of Life (1914), p. 25. 

t With Lord Haldane's Edinburgh addres-s should be contrasted his speech 
{reported in The Times of i3th July, 1916)10 the House of Lords on this country's 
lack of experts, 

J Journal of the Society of Dyers and Colourists, Vol, xxxi, p, 10, 
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their confidence, and, when necessary, to decide between them. 
Whoever has authority must also have knowledge. 

The members of class B have less need voluntarily to connect by 
reasoning the neurograms which constitute their ‘ scientific end- 
archies*.' Their skill in mathematics, for example, need only extend 
to what is commonly used, or is likely to be used, in the routine of 
their daily duties : they must be able to follow a paper on some subject 
connected with their work, but need not have had enough practice 
in the use of mathematics to employ it freely upon investigations 
originated by themselves. They need less ability or 'skill in thinking’ 
than members of class A. They reijuire, on the other hand, a very 
wide descriptive knowledge of material things; and as much of this 
knowledge as possible they should have acquired at first hand from 
direct sense impressions. Last, but by no means least, the works 
manager and his immediate assistants need to interest themseh es in 
the social and economic welfare — including the further education, 
recreation, and housing — of all their employees; and this interest will 
help to form the nuclei of the single wide interests which are to 
include all the activities of members of class B. 

Foremen and leading hands have hitherti.) been generally re- 
cruiti'd from among skilled tradesment- They are therefore presumed 
to be qualified themselves to perform every task they have to super- 
vise, and even to perform it better than the men who are actually 
doing the vork. Upon this presumption is based the claim that the 
shop foreman must be paid a higher wage than any workman under 
him. This view, accepted as it geiierall}' is by employers and employed 
alike. Is responsible for no small restriction of output. But it is based 
on a misconception, since the foreman is paid for supervising men, 
and tlu' workman for manipulating material — two quite incommen- 
surate iirotesses. There are, however, signs of change. Technically 
Ir.diied toremen, whose wages inav (to st.irt with) be less than those 
of the men they have to look after, are alreadt' being employed, 
especially in shops where much repetition work is done. Yet it 
remains true that the qualities now' most sought for in foremen and 
leading hands are those of the craftsman whose interest is centred in 
his manual work. 

The operative skilled tradesman, whom, for this reason, we have 
placed in the same class as his foreman, is distinguished from the 
machine man in class D, in that the craftsman in class C has a variety 
of skilled work to do, while the members of class D, who may do 

• See abi)ve, pp 228, 231. t bee the footnote • on p. 326 above 
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skilled work, repeat the same process over and over again until its 
performance is governed by habit, when it almost ceases to receive 
attention. On the one hand, ideas connected with doirig, like ideas 
associated with a strong instinct, are peculiarly liable to receive 
attention *, so that the work of the skilled tradesman in class C is 
well able to form a strong centre for his single wide interest On the 
other hand, ideas connected with the repetition work of class D tend 
to become circumscnbed and cut off from other interests There is, 
however, reason to believe that repetition work is not altogether 
uninteresting to a certain type of mind It is indeed actually preferred 
by some people, including many women, so that such work may 
form a substantial, if not a dominant, part of an interest that is not 
nch in exatmg ideas 

The remaining part of the single wide interest is of special 
importance in the case of class D Now that an eight-hours day is 
becoming universal f, it may be that the artisan or labourer, who 
leaves work with much of his day still before him and feeling pleasantly 
exercised rather than unduly tired by his somewhat monotonous but 
by no means exacting labour, will devote himself increasingly to 
the affairs of the community helping, for example, to solve from 
inside such urgent soaal problems as that of housing With that end 
in view, we must see to it that the average member of class D receives 
— not only in matunty through the Workers Educational Association, 
but also in youth through vocational part-time classes — the kind of 
training which shall best develop a single interest, wide enough to 
include an interest in human brotherhood the world over So may we 
ensure that the activities which he contnbutes towards the fulfilment 
of the common purpose of himself and his neighbours, are directed, 
not merely to the prospenty of a particular industnal class, but to 
the well-being of mankind through the advancement of the kingdom 
of God m the minds of all men J 

• This follows from the Corollary to our Third Law (p 89 above), in view of 
pp 59 » 60 

t Ihe International Labour Organisation ol the League of Nations met for 
the first International Labour Conference at Washington in Novemlx^r 1919 
The organisation consists according to Chapter xrir of the Peace Treaty of two 
government representatives one employers representative and one workers repre- 
sentative from each State Member of the I.^gue The Conference adopted six 
draft conventions and nine recommendations Oue of the conventions probably 
the most important, dealt with the question of the eight hours day and forty-eight 
hours week in industry This convention was earned in the full conference by 
a majority of eighty two votes against two (These facts are quoted from a lecture 
on the International Kcgulation of Conditions of I al)our delivered by Sir Malcolm 
Delevingnc at the College of Icchnology Manchester on loth I cbruaiy 1920 ) 

J See above, pp 306 311 
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APPLICATIONS OF PRINCIPLES 
FORMULATED IN BOOK II 

§ I. The Power of Education. 

The principal conclusions of our Second Book have now to be applied 
to the problem of developing, in a sufficient number of suitably selected 
persons, the qualities which we have seen to be specially needed in 
each class of public service, so that the system of education with 
which we are concerned in this our Third Book shall produce men and 
women who will be able and anxious to serve each other and the World 
Commonwealth*, and who will realise their best selves in that service. 
So we shall now review some of the principles enunciated in Book II 
and cite further evidence that they fit experience, and especially the 
experience of teachers, and of those men of affairs whose work has 
brought them into close touch with human nature. 

First then we would insist once more upon the power of education ; 
and, in particular, that education really is able to achieve its aim — 
the aim which we have described as that of forming Christian 
characters. 

We have already t quoted Dr Morton Prince’s summary of his 
work on The Unconscious, where he says that systems of neurograms 
become a part of the personality, play an important part in deter- 
mining bcha\’iour, and, amongst other things, tend to determine one’s 
point of view or attitude of mind, and, as large systems, may become 
sides of one’s character. At the same time we quoted from another 
•work of Dr Prince the suggestion ' that our characters are wholly 
a matter of brain associations and that they may be altered for good 
or ill by anything that will bring about a rearrangement of these 
associations,' and in particular by education. Education is concerned 
with bringing about a rearrangement of associations. Indeed, the 
process by which dissociations due to shell-shock J have in so memy 
cases been successfully treated in recent years, is often described as 
that of re-cducation. 

• Cf. i)p. ,U9, In this Chapter we are not, as in the remainder of 

Book III, focussing our attention on England f Sec above, p, 291 

J Cf. Shell Shock, by Professors Ci. EUiut Smith and T. H, Pear. 
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But it is not in medical literature alone that we have to look for 
evidence of the power of education to make or modify character. 
Lord Sydenham has said* that those who remembered the simple, 
kindly people of the southern German states forty or fifty years ago 
must have been astonished at the radical changes the War had 
revealed. 

The utilization of a large system of education for political purposes has 
(he eugued) enabled the ruling classes of Germany to I’russianise the whole 
country within two generations.. ..The lesson we derive from this sad 
experience is that the power wielded by education is enormous for evil, 
but it must be equally powerful for good, properly handled. 

Dr Lyttelton, when headmaster of Eton, urged that this power of 
education should be more widely recognised in England. 

One of the most staggering facts about the Germans (he said), is that 
they give proofs of the power of a lie if it is taught with unanimity and 
consistency and for several lears on end. Bad education, in short, if it is 
thorough, is a mighty power for playing havoc with human life. But we 
English, for the last three hundred years, have not really believed that 
education is a power at all.. ..If Louvain, Reims, kc , are the outcome of 
falsehoods thoroughly taught, what might be the power of truth if taught 
with equal thoroughness ? t 

Or again, in the words of one of the greatest of English educators: 

The war has proved the enormous power of education over the minds 
and souls of men. AppUed with persistence and pedantic pertinacity, it 
is the most formidable engine in the modern world for controlling conduct 
and swa^ang purpose. England has shrunk from using this power in a 
masterful way ... Our reasons for not putting the power of education to its 
full and most effective use have been partly sound and partly .stupid; 
stupid, in so far as we have failed to realize how powerful a dynamo 
education may become; sound, in so far as. for fear of its being misapplied 
by the State, we have deliberately foregone the advantages of using an 
instrument which can be set to cut deep into moral freedom and into 
private judgment on fundamental questions of right and wrong. J 

2. Training the Will. 

If education is to exercise its great power so as to secure the 
greatest good for this nation, or for the whole world, it should 
aim, we said§, at cultivating strong Wills and at cooperating with 

• In January. lyij. 

t Times hducational Sapplemenl, ist August, lyib. 

t Sir Michael Sadler. K.C.S.I., C.B., Vice-Chancellor of Leeds University, 
Times Educatmnal Supplement. 14th January, ruiO. 

§ Sec above, pp. 311, 270. 
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them to develop neurographies in the form of single wide interest- 
systems. Of these two consistent aims— that can best be realised by 
being pursued together* — we first remind ourselves of the cultivation 
of strong Wills by practice in hard thinking. We dlustratedt. by 
quotations from Jacobi, Sir Edmund Gosse, Dr Temple and Sir 
Stanley Leathes, how widely accepted is the view that Will, or power 
to concentrate attention, can be increased by practice ; or, in other 
wordsj, that ‘f;’ is educahle; and we noted § Dr Webb's direct evidence 
that g can be increased by practice in concentrating attention. 
Further evidence might be multiplied that the increase of g by practice 
in concentrating attention fits the experience of practical teachers. 
For example, ' Care must be taken so that at every stage the children 
have work to do, something to bite at that is difficult but just not 
too difficult for thcm....'|l Or again, the dominance of classics in 
English public schools’ is justified by a public schoolmaster on the 
ground that 'it is easier beyond all question to make a form of thirty 
boys think hard and continuously over a Latin Prose than over any 
other subject.'^ Mr Robinson speaks for many public schoolmasters 
besides himself when he adds that ‘ up to the ages of sixteen or 
seventeen, the time will be spent most profitably in training a boy 
to think.'** 

But one needs to concentrate upon a subject of studjy not only 
in order to increase g, but also in order to deepen one's neurograms 
of that biibj' ct. Thus Mr Robinson says, in the article from which we 
have just quoted, ‘the quickest way to instruct a bo}- in the 
careful and considered use of words and sentences is translation from 
another language,' because 'English books. ..will demand no true 
steady mental effort. ..offering. ..merely a soft attractire diet with 
nothing in particular to masticate or digest. Xo effort of attention 
or concentration is called out by their simple logic.’ ft Or again. Sir 
Stanley Leathes, tells us that wh.it he found valuable in historical 
education 'came. ..not by lectures or systematic instruction, but in 
the effort to master and understand the books we were set to read.’ff 

* See al)ov(^ p 225, where il is shewn th.it, othei being Will or 

‘jf ■ is best developed alongside of a, single wide interest. 

t See above, pp. 137, 138 

J The identification of the quality whoso measure is g with Will, or power 
to concentrate attention, is discussed in Cha]>tcr 7 above. 

§ See above, p 138; and below. Appendix B. § 8 

i! The S'ew Teaching, p. 2O2. {Article by James Fairgneve, M.A.. K R G.S.. 
on Geography ) 

^ Mr C. li Robinson of Winchester in The Nineteenth Century and After, 
June. 1917, p. 1324. •• Loc nt. p. 132O. 

ft Loc. cit pp. 1320, 1321. XX Loc. cii. p. 82, italics mine. 


G. s. 
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§ 3. The Central Purpose. 

The object of education is, we said, to form a single wide interest 
centred in a Christian purpose; and we pointed out that the single 
wide interest that education has to develop is not to be shapeless, 
but to have the very definite form which we described* as endarchical. 
This single wide interest is in fact to be a shapely well-planned 
structure, conforming to a well-thought-out design and, especially, it 
is to be focussed in a central purpose. It is to have, not several foci, 
but one focusf. It is to consist, not of several subjects, but of a single 
comprehensive unity. 

Here loo we are in agreement with the experience of leading 
educators. Thus Professor T. P. Nunn observes: 

The architectural consistency and completeness of a curriculum is a 
matter of high importance; its development from the lowest form of a 
school to the highest should he like a pitse of continuous thinking, forming 
a logical, well-rounded-ofi whole. One of the worst results of organising 
the teaching in terms of subjects is, indeed, that it makes ,irehilectural 
consistency so difficult : that it produces isolated groups of ap.irtments but 
no unitary buildings J. 

We have .seon§ further that, in this shajiely ■'tructiire, this .single 
wide interest-system, the central elements ate the tiiost important, 
for they correspond to the supreme and dominant purpose, to which 
the whole single wide interest should, a.s we said, be subject. The 
special importance that we have attached to the central Christian 
purposed is recognised, not only by accepted religious leaders, but 
also, and very widely, by public men who lead in other branches of 
the nation’s life and thought. When, for c.xample, the present writer was 
recently discussing the question of engineering training with a group of 
a dozen or more Manchester engineers, and had in passing expressed 
the opinion that the function of the secondary school, through which 
most of the future leaders of engineering industry should pass on 
their way to college, was to foster the growth of true religion, one 
after another of the members of the group took up this question and 
asserted that, in his opinion, religion was intimately connected with 
all that was best in his own business. One of the engineers present 
went so far as to say that he never made any important advance in 
his designs or methods of manufacture without feeling its close 

* See above. Chapter 18; and p. 244- 

t The bearing of tfiis obscr\'ation upon hobbies and hohday?, is discusiied in 
Appendix L) 

J The New Teaching, pp. 173. 174 (Article on Science.) 

§ On pp 244 and 31 1 above, \\ See above, pp 306 to 309. 
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relation to his religious life ; and it appeared that most, if not all, of 
the other members of the group shared the same experience. 

And the Christian purpose must be central in the single wide 
interest; it must be related to all the rest of that interest, instead of 
forming a separate interest as is too often the case in practice. 
Accordingly, the managing director of Messrs Cammell Laird and 
Company has thus criticised modern education : 

No one, I think, can fail to notice tlie tendency to keep moral education 
apart from the rest of the curriculum. The former is confined almost 
entirely to the Sunday sermon in chapel, with possibly an occasional .shy 
reference to the subject during Scripture lessons. The consequence is that 
a boy's religious life and Iris ordinary every-day life are in two separate 
water-tight compartments, and this fatal doubleness of life — tliis duplicity 
— pursues him to the end of his days, producing that shapelessness r)f hfe 
which Plato regarded with so much horror. The code of honour that regulates 
his every-day life is derived, not from religious teaching, but from the 
cricket field or the football ground*. 

§ 4. The Scientific Endarchy and Organised Thought. 

We turn ne.xt to the intermediate zoiief of the single wide interest- 
system. This zone corresponds to one’s organised thought. Connecting 
the peripheral to the central elements of one's neurography, it 
forms the tramework, and, with the central elements, determines the 
form, of the whole structure. .After the central elements themselves, 
it is these c' the intermediate zone that are the most important; or, 
what irnounts almost to tlie same thing, scientilic arrangement of 
knowledge is more important than knowledge of any particular con- 
crete facts}, liducalion is niore concerned with values — the more 
centr.'il among endarclncally ordered essences — than with facts as 
such§. 

The special importance which we were led to attach to this inter- 
mediate zone — the scientific endarchv, as we previouslyjl called it — in 
the singlcwude interest-system, accords with theopinions of experienced 
educators. 

Thus Cardinal Newman, writing in 1852. insisted that this frame- 
work, this philosophy which links all one's knowledge and experience 
together and (especially) to one’s central purpose, far surpasses in 
importance any particular section of one’s knowledge or experience 
regarded by itself alone. So he writes, with reference to the knowledge 

• Mr W. L, Hichons, in an address on 'Kducation and Business' delivered to 
the Incorporated Association of Meadmasters. on oth Jamiaiy, 1917. 

+ See above, p. 311. * See above. Chapters 11 and 12. 

§ Sec above, j). 'ii'j, especially footnote §. j| On p. 228 above 
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which is to be pursued in education, that ‘philosophy must be its 
form, or, in other words, that its matter must not be admitted into 
a mind as so much acquirement, but must be mastered and appro- 
priated as a system consisting of parts related one to another in the 
unity of the whole.’* * * § 

Another publicist, whose writings arc probably exercising a 
greater influence on English thought about education than those 
of any other modem author, expresses a similar view when he 
says; 

What should constitute the education of the public man? This is some- 
thing above and outside his attainments, his accomplishments, his business 
equipment.... These are secondary things ... What is the backbone stufi? 
The answer to-day is surely not essentially different from the answer a 
Greek would have given in the time of Plato. He would have said nothing 
of the importance of compulsory Egyptian or Sanskiit, and equally nothing 
of a knowledge of simples or metal working. But he would have said that 
the backbone stuff must be a clear and critical knowledge of oneself in 
relation to God and to the universe. That, we submit, under modem 
conditions means for an EngUshman a thorough study of philosophy and 
of history f. 

It is indeed from such studies, and especially from the study of 
the history of his own particular kind of service to the community, 
that the public man links his scientific endarchy, his expert knowledge, 
to his central Christian purpose, humanity and God. 


§ 5- A Single Wide InlereU: not Separate Subjects. 

Now we have seen that education has not only to aim at producing 
a single wide interest^, as its ultimate goal on the neurographic side, 
but has also to give the same form to the growing neurography at 
each stage of its development §, In particular, knowledge is not to be 
imparted to the pupil as several separate subjects to be ultimately 
welded together so as to form a .single w'ide interest : rather is the 
unity of knowledge, as far as possible, to be insisted upon through- 
out the educative process. Thus we pointed out that the value 
of any given expenditure of effort, whether by teacher or taught or 
by both, decreased rapidly with the number of .separate subjects 

• Idea of a Vnwersity, Discourse 6. Cf. the quotation from G. K. Chesterton 
on p. 296 aijove. 

t Mr H. G. ’Well.s' .*\rtic)e.s on 'The Elements of KecoJistructi<in,' The Times, 
August, K/Ifo 

X See above, pp. 311, 244 

§ See above, pp 223, 224; especially footnote * on p, 224, 
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upon which that effort was expended*. We even proposed a formula 
for ideally simple cases, and said that, in such cases, the educational 
value of the study of a new department of knowledge was proportional 
to the square of the time during which the study was continued, and 
inversely proportional to the number of separate subjects into which 
that branch of knowledge was sub-divided f . This formula apparently 
fits Sir Stanley Leathes' experience, for he writes : ' If there is historical 
material on the one hand, and literary material on the other, the 
range, interest, and variety of the problems that can be set without 
leaving well-trodden ground may be four times as great as when 
literature is separated from history.’ J 

In fact, the single wide interest is not a structure which, like some 
motor cars and other standardised products of manufacture, may have 
its several parts formed separately and assembled only in the last 
stage of the process. Its development is rather to resemble that 
of an organism, the structure remaining single throughout, but 
becoming increasingly integrated, as well as increasingly complex, as 
its development proceeds. Here too we are in accordance with 
educational experience. We have alrcady§ seen that many educators, 
from Milton and Goethe downwards, havepoinied out that the greatest 
mistake in education consists in teaching subjects in water-tight 
compartments. So soon, in fact, as the period of childhood is ended, 
the school curriculum should combine with experience out of school 
to form a ojinprehensive unity. To ‘assimilate knowledge as part of 
the personality,']! to form a single wide interest, is better than to 
amass knowledge of manifold separate subjects. It is the former, not 
the latter, that makes for an ideal character. 

It is more than half a century since Newman expressed the same 
idea in the words: 

I will tell you what ha-s been the practical error of the last twenty years — 
not to load the iiicinory of the student with a ma.ss of undigested knowledge, 
but to force upon him so much that he has rejected all. It has been the 
error of distracting and enfeebling tlie mind by an unmeaning profusion of 
subjects, of impljung that a smattering in a dozen branches of study is not 
shallowness, which it really is, but enlargement, which it is not^, 

* Sec above, Chapter ii. § 5, ei.i>eciaUv p. 2iz 

r* 

■f Our formula (see pp. 211 and 212 atx've) was {/*--, where V la the edu- 
cational value of an expenditure of effort continued uniformly during a time T, and 
equall> distributed between a numlier, .S', of sepamte subjects. 

J What ts Education p i fj 

§ In Ajijiendix A (see especially p 470 below) referred to above 011 p. 21. 

II Times Educational Supplement, 14th January, ini6, 

H Idea of a University, Discourse 0 . 
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So again the headmaster of Rugby (Dr David) told the Consulta- 
tive Committee of the Board of Education in 1911 that a boy who 
had passed the School Certificate examination*, as we now know it, 
'could then be put through a real educational course, without reference 
to examination needs for the rest of his school life ' f : or, in other words, 
that when boys had passed the proposed fifth form examination, it 
would no longer be necessary for them to study a number of separate 
subjects for examination purposes, so that a higher ideal — ‘a real 
educational course’ — would become po.ssible. 

Dr David is by no means alone among the headmasters of public 
schools in holding this opinion. For example, the present head- 
master of Eton, when headmaster of Shrewsbury, wrote; 'It is 
obvious that the ordinary public school curriculum is grossly over- 
crowded.’ J .‘\nd yet the number of separate subjects to which 
approximately equzd weight is attached, is b^- no means so great in 
the public schools, where form-masters still flourish, as in those 
secondary schools of recent foundation where, for the most part, 
specialist teachers take the place of form-masters or form-mistresses. 

We have already seen that Sir Stanley Leathes, who after teaching 
history in Cambridge became chiefly responsible for the Civil Service 
examinations, is impressed by the waste of educational effort that 
results from separating subjects that ought to be taught as one, 
instead of as many. Thus he points out that ' A man may take many 
“subjects,” but every subject will suffer if they are not made to 
interpret and strengthen each other.’ § And again he writes; 

Why do we value the best Classical education ? Not because Latin and 
Greek are superior to all other languages ... Nor liecausc of the excellent 
drill provided by Greek and Latin grammar and composition. ..but. ..the 
humanists of the Renaissance were enthusiasts at once for language, 
bterature, and history.. ..That tradition surtnves in the best Classical School 
of to-day ll- 

Sir Stanley Leathes’ experience accords with the findings of Sir 
Joseph Thomson’s Committee on ‘The Position of Natural Science 
in the Educational System of Great Britain.' f Their report to the 
Prime Minister states that ' the classical sides have all the advantages 
of a more effective working of the form system than is ea.sily attainable 

* Sec below, footnote * on p. 387. 

t Report of the Consultative Committee on Eitaminations in Secondary Schools. 

t A Schoolmaster's .4pology, by the Kcv. C. A. Alington, p, 35. 

§ Loc. cit. p. 110. II Loc. cil. pp. ii(>, 1 1 7. 

Leport of the Coinmittco. appointed by the Prime Minister to enquire into 
the position of .Natural Science in the Educational System of Great llritain, 1918. 
[Cd. 901 i.J 
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on the modern sides, where the work is so much distributed among a 
larger number of masters that no one master sees any group of boys 
for a large part of the school week. The modern sides suffer, in fact, 
from diversity of effort and indefmitcness of aim, and these conditions 
do not make for strenuous work.’* 

Once more. Professor R. L. Archer has recently pointed out that 
courses of study, leading to pass degrees in British universities, com- 
monly differ from honours courses, in that the former are equally 
concerned with several separate subjeets, while the latter are more 
coherent, having a single centre of interest, however wide may be 
the range of subordinate, illustrative and connective matter that is 
included in the course. Professor Archer concludes that the education 
provided by pass courses is chiefly inferior to that of honours courses, 
in that 't'xisting pass courses disperse interest and so destroy it.’f 
Our quotations indicate that the importance we have been led to 
attach to the scientific arrangement of knowledge, so as to form a 
shapelyj single wide interest, fits the e.xpenence of educators far and 
wide. In short, mere volume of knowledge is comparatively valueless 
unless it is scientifically arranged for handy reference§. Comprehen- 
siveness and coherence of interest are both desirable, and both should 
be pursued together. But, it fora lime the two cannot be reconciled, 
coherence must never be sacrificed to comprehensivenes.s : coherence 
at seventeen is a sure, way to comprehensiveness at twenty-seven. 

But while the organisation of knowledge, by building up a shapely 
single widt interest, is the main concern of education on the neuro- 
graphic side, education is also concerned with providing new knowledge, 
supplying new material, and so widening, as well as arranging, the 
pupil's interest. In other words, we are not to forget that, even 
after the elementary or preparatory education of childhood is at an 
end, education has .some concern wuth the unorganised fringe, as w'ell 
as with the intermediate zone (or scientific endarchy),of the growing 
single wide interest. We repeat |), however, that whole-time education 
in school or college during adolescence and maturity, should be more 
concerned with the organisation of thought than with the widening 
of experience. 

In other words, the concern of education is not with knowledge 
for its own sake. Indeed, to say that anything — education or whatever 
it may be— is desirable ' for its own sake,’ is no more than a lazy 

• Aof. <.i/. ]). 12. I The Passman, p 55. 

J I.e. ‘ eridarcKical ' : see Chapter 12 al>or'e, especially pp. 231, 244. 

1) Cf. Chapter 1 1. § 7, and p. 335 above. 

II Sec above, § 4 of this Chapter. 
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device for avoiding deep thinking. So Dr Alington sa 5 rs that he ‘ can 
see no reason for wanting to teach either [grammar], or composition 
in foreign languages, to a scientific boy for its own sake.'* Or, as 
Sir Stanley Leathes has it, ‘ book-learning is only a means to an end.’ f 
‘True Education,' said Emerson. ‘is what remains behind, when all 
that was learnt at school has been forgotten.’ J: 

§ 6. The Growth of a Single Wide Interest. 

VVe have already repeatedly observed§ that the organisation of 
a single wide interest or ‘ personal endarchy ’ is, in the main, a volun- 
tary process, in which the teacher's VV'iil gradually gives place to the 
pupil's as the latter’s education proceeds. We here remind ourselves 
of some aspects of the growth of a single wide interest according to 
the principles arrived at in Book II, and these we then proceed to 
compare with further records of e.vperience. 

The beginnings of a .single wide interest arc made, as we said||, 
during infancy and childhood. To this raw material, out of which 
the single wide interest is gradually formed, the manifold experiences 
of adolescence and maturity go on adding. But childhood is mainly 
concerned with the collection of the raw material, ' the recording of 
disconnected facts.’ ^ It ' hasfewoiganised interests, ’•• The organisa- 
tion of a single wide interest makes, in fact, very little progress until 
adolescence has begun. But even during childhood, when education 
is more concerned with the acquisition of knowledge than with its 
arrangement, it is also concerned with the formation of the central 
Christian purpose, and with linking that purpose, by means of 
emotional elements, to the unorganised fringi that makes up the 
remainder of the childish neurograph)' : there is little or no inter- 
mediate zone, corresponding to organised thought, at this stage. 

The age at which the miscellaneous interests of childhood begin 
to become organised varies, like other human characters, from one 
individual to another. There is, however, a general consensus of 
opinion that the change begins with most people somewhere between 
the ages of twelve and fourteen. When, early in the teens, purpose 
begins to come into its owm, formal education in school or college has 
to take account of it. It is at this stage that the main concern of 
education on the neurographic side begins to be with the central 

• Loc. cii. pp 39. 40- t P- 4^- 

+ Quoted in The S-inteenth Century and After, for June, 1917, p. 1313 
See. above, e.g. pp 269 and 271. )j See above, p. 245. 

Tf Cf. Robert Louls Stevenson in The Wrong Dux. 

•• W. James, he. cit. Vol. i, p 417. 
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purpose and the intermediate zone of organised thought that is 
centred in it. Thus the medical officer* of the Manchester Grammar 
School told the Consultative Committee of the Board of Education 
that ' The age of fourteen was a very important epoch in a boy’s life.... 
He now began really to use his previous acquirements for his own 
conscious ends.’ f Dr Rivers, giving evidence to the .same Committee 
said that, at about the age of fourteen, a child would be likely to 
consider how far a particular school subject — manual training was 
the subject in question — 'stood in any relation to his future career, 
and if he recognised no such relation, the work would probably fail 
to arouse his interest.’ J Again, Sir Daniel Hall told the Headmasters’ 
Association that, beyond the age of fifteen, ' it was necessary to rely 
on the interest that depended on the subject studied having some 
bearing on the boy’s future life.'§ Once more, one of His Majesty’s 
chief inspectors of schools|| has said that '.A child's interest up to 
twelve is in amassing information; afterwards he may take an interest 
in scientific method.’ Finally, Mr James Strachan, discussing the 
teaching of mathematics, says that ' In the highest classes of our 
schools and universities... as in the ordinary school classes, the process 
of attaching a purpose to the work is adding interest and sanity to 
the whole study.' T[ 

The development of a single wide interest, begun during childhood, 
should make increasingly rapid progress as adolescence proceeds. 
This development should, as we said **, be accompanied by an increase 
of g that measures power to concentrate attention, .And, as we also 
pioiiited out, the increase of g and the formation of a single wide 
interest are mutually consistent processes that should accompany and 
assist each other. For the concentration of attention upon the subject 
of any thought-activity not only increases ft g by oractice in con- 
centrating attention— -the only w'ay in which, so far as we could see, 
g can be increased — but also deepens the neurogram of that subject 
and so renders more permanent that part of the growing single wide 
interest-system 

• A. Mumford, M l< C.s. 

t Report on Pruetical Work m Secondary Schools, p. 358 [Cd. 0849J (evidence 
given on 20th Deceniber, iijii). 

t TInd p 3(){) (evidence given on 5th June, 1912). W. H. K. Rivers, M.D., 
F.R.S., I'elloiv of St John's College, Cambridge. 

§ A lecture before tfie Headmasters' Association Sir Daniel Hall, R K S.. 
reported in The Chrttitjn Setevee Monitor, 2rst March, 1917. 

ij Mr H Ward. ■' The Xew Teaching, p. 229. 

•* See above pp. 223 and 333 

tt 1 he justific.itions for thisa.s.siimption arediscussed nnpp. 137, 138, 333abo\ e. 

t j Cf. Di McLlougtill, quoted above, p. loo, footnote f. 
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The corollary to our third law of thought told us that, of all 
active neurograms, that one which is connected with the widest and 
deepest system tends, other things being equal, to drain the impulse 
from them all*. It follows that connexion with a deep and wide 
interest-system increases the likelihood of a particular neurogram 
becoming excited and so deepened. A pedagogic maxim follows at 
once: namely, that a teacher who wants his pupil to remember any 
fact should see to it that the corresponding neurograni is connected 
to a deep and wide interest-system. Or, since, as we have reminded 
ourselves, no fact is wanted ‘ for its own sake,’ but rather to strengthen 
Will and to help in forming an appropriate wide interest, we should 
rather say that the teacher who is helping his pupil to develop a single 
wide interest, will best ensure this re.sult if he remembers that the 
value! of each new element added depends upon the number of pre- 
viously existing elements which it connects together for the first time. 

It follows that the process of forming, deepening, and connecting 
together those elements which are to form the most central region 
of the single wide interest-system, and which, on this account, will 
be both deepest and most closely inter-connected, should be begun as 
early as possible. By beginning early in life with a central purpose 
(corresponding to the central elements just discussed), the pupil has 
a reason for all his subsequent studies; and not merely a reason for 
studying, but, as we have just said, an aid to remembering. When 
once this central portion of the growing single wide interest-system 
has begun to be formed, the process of connecting up the whole 
neurography to form a single wide interest-system will better proceed 
by linking (the central and deepe'>t elements of) subsidiary interest- 
systems to the elements of this central region, than by linking the 
subsidiary systems directly to each other. 

We have next to observe that, since the collection of the raw 
material of a single wide interest-system proceeds at first far more 
rapidly than the growth of the organised region of the system, the 
unorganised fringe of every person’s neurography is relatively larger 
in early youth, while the organised central region and intermediate 
zone become relatively larger in maturity. The scientific endarchy, 
that forms the inner zones of the complete single wide interest-system, 
will be formed by growth that takes place both inwards and outwards. 
The former is, as we sawj, the normal method of growth of the 

• See above, p. 89. 

t See at)ovc, Chapter ii, §7 Sec also § 8 of this Chapter, especially pp. 
351 to 353 below. 

J See above, p. 202. 
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endarchy of science, the organised system of human thought to 
portions of which the scientific endarchies of particular individuals 
more or less correspond. This is also the principal direction in which 
every personal endarchy should grow. In other words, the pupil, 
especially in early youlA— before Ik; has developed any considerable 
interest in abstract principles which lie nearer the centre of the endarchy 
of .science than does the raw material of experience that accumulate.s 
during childhood — should, in general, approach absltact principles 
through the practical applications of those principles. In short, his 
interest in the abstract should, as a rule, grow out of his interest in 
the concrete ; he should generally proceed from concrete to abstract. 
Thus Sir Joseph Thomson’s Committee consider that; 

In framing a course in Science for boys up to the age of sixteen, it 
should lie recognised. . .that the course should. ..give special attention to 
those natural phenomena which are matters of every day expenence, in 
fine, that the Science taught in it should be kept as closely connected with 
human interests as possible The keen interest which many boys feel at 
this age in tlic applications of science, such as aeroplanes, steam engines, 
wireless telegraphy, motor cars and the like should be utilized to the fullest 
extent. There are great advantages in introducing the study of the principles 
of Science by starting from a macliinc or a striking physical phenomenon 
and working backwards to the principle, rather than by starting from the 
abstract and proceeding to the concrete; such a methcxl is in no way 
inconsistent with a logocal and continuous development of the subject. 
The advantage of the method is that the impetus due to a boy's interest 
in the subject helps to carry him through the lessons, while in the ordinary 
methcKl interest may be aroused [ — i.e. connexion may be made between 
the subject studied and the boy's pre-exrsting interests — ] only after the 
lessons are nearly completed • 

But the proverbial pendulum must not be allowed to swing too 
far away from the older method of studying the exact sciences ; 
namely, that of proceeding from abstract to concrete; or, in other 
words, of first laying down the abstract principles of the subject 
studieil, and afterwards deducing the practical applications of these 
principles. Indeed, when once a sufficiently' wide and deep interest- 
system, corresponding to the principles of a subject, has been developed 
in a pupil — probably by proceeding inward.s from a limited number 
of practical applications of those principles — his knowledge of the 
subject can be more rapidly and effectively extended by proceeding 
downwards and outwards f from these central principles to their 
further applications, than by first studying these further applications 
and from them proceeding, over and over again, inwards to the same 
• hoc. ctt. [Cd. tjoii], p. 23. t See above, p. 202. 
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central principles. Thus, in the earlier stages of the development of 
an interest in a new subject, and therefore in general during childhood 
and early adolescence, the interest should grow from outside inwards, 
or from concrete to abstract ; while, as adolescence proceeds, and the 
better organised inner regions of the growing single wide interest 
become relatively wider and deeper, the growth of the interest-system 
should, to an increasing extent, take place from inside outwards, or 
from abstract to concrete. In other words, the normal method of 
developing a single wide interest (or that part of it which corresponds 
to any particular subject of study) will consist in beginning with 
a few examples, applications, or concrete experiences*: proceeding 
from them, by abstraction, to generalisations, laws, principles, and 
on to the highest principles in the single wide interest; and finally 
deducing further applications of these principles and comparing them 
with observations or concrete e.xperiences. We thus summarise, in 
more general terms, the accountwe have already given of the voluntary 
development of personal endarchiesf by the creation of reasoned 
paths of connexion between apparently disconnected facts. 

We note, in passing, that the differences that e.xist bi'tween the 
mental qualities, and e.speciallv between the ,g’s, of different persons, 
cause the relative stress that ought to be laid upon the inwards and 
outwards growth of the personal endarchy to vary widdy between 
different indix-idual pupils. There are, for example, pupils nearly all 
of whose knowledge of mathematics or mechanics .should he acquired 
by the inwards growth of their interests: that is, by proceeding from 
the concrete to the abstract. And there are others — generally persons 
with higher g's, greater powers of concentrating attention —who.se 
time would be largely wasted were they compelled to trouble them- 
.selves with the practical details of manifold applications before pro- 
ceeding to abstract the principle or law that all these applications 
are intended to illustrate, and arc indeed required to illustrate before 
less able boys and girls can fully grasp the meaning of the laws or 
principles in question. When we come to discuss the types of education 
that are best adapted to pupils of different grades of ability, we shall 
illustrate this difference in the method by which the same subject, and 
the same part of it, should be studied in different educational courses J . 

• See above, p 233. where we noted tliat all abstiact'^ oupht to connect to 
some concretes 1 or example, as we said, children should have seen at least one 
river Viefore Icanung about rivers in general. t above, Chapter I4. 

I See below, § 8 of this Chapter. I'or example, the Pythiigorean theorem 
may be differently approached, on the one hand by thirtoen-year-old boy.s re- 
ceiving senior elementary education, and. on the other, by boys of the same age 
receiving junior secondary education (sec Chapter 23). The former will be likely 
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While, as we have more than once repeated*, the development of 
a single wide interest-system is in the main a matter of Will — at 
first the teacher’s and later the pupil’s— we must not forget the 
exceedingly important part which predominantly emotional interests 
play in involuntary thinking. The voluntary development of a single 
wide interest-system must therefore take account of these emotional 
interests, and see to it that they are made to form part — and a very 
important part — of the single interc.st which education is concerned 
with developing; for any portion of the growing neurography — and, 
in particular, the organised scientific endarchy, with the formation 
of which secondary and university education is so largely concerned — 
may be deepened by being connected with emotional interests f. 
Thus the student of the mathematical theory of probability who 
is concerned with problems about drawing marked balls from a 
bag. will think more effectively about his problem if the balls he 
imagines are attractively coloured; or a student of hydrodynamics 
may make more progress with his study if he works near a win- 
dow overlooking a seascape that fills him with emotion, Or, to 
take a less trivial example, it is well, other things being equal, to 
study a subject in the closest possible relation to one's main purpose 
in life; for this, as we saw, should be the widest and deepest emotional 
interest of all. Thus the student whose ordinary employment 
occupies the greater part of his time — or, as we shall call him for 
brevity, the part-time student — will generally be well advised to 
study mathematics, or any other subject, in close connexion with the 
applications of that subject to the employment in which he is con- 
tributing to the progress of the Commonwealth, Of the value of this 
maxim there can be no doubt in the mind of anymne who has personal 
experience of the extraordinary efficiency that so often marks part- 
time education as hitherto provided in England. For part-time 
education that is intimately related to concurrent part-time employ- 
ment ministers to the same growing interest : the interest awakened 
in school is kept awake during the remainder of the week by the 
experiences of the w'orkshop or other field of ser\ace, and so goes on 
developing without interruption. Moreover, such part-time education 
explains much that would otherwise be meaningless in the student’s 

to treat it as the .47th proposition ol the first book of Euclid; but the latter 
may be willing to accept as an empirical fact that the square on tlie longest side 
of a right-angled triangle is as big as the sum of the two squares on the shorter 
sides, at least in .dl the cases; they have weighed and measured, and therefore 
presumably (and they may be content to leave it at that) in every other case as 
well. * Fioni p. 2G9 above. | See above, p. 89. 
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employment; he is therefore anxious to obtain all that he can from 
his part-time teacher, and so gives him his concentrated attention. 

But, if the fullest advantage is to be taken of the close connexion 
that may obtain between part-time studies and the student's interest 
in his daily work, it is necessary that the part-time teacher should 
share that interest, and if possible hav^e had personal experience of 
the work to which his students are giving the greater part of their 
time. This principle is of more importance* in its application to 
junior part-time students who expect to be taught by their teachers, 
than in its application to advanced part-time students who do not 
so much expect passively to receive instruction as actively to seek 
it from a master of the subject. 

It is for a similar reason that, as we haie saidf, tlu' younger 
pupils in a secondary school should spend a large proportion (which 
should, in the lowest forms, exceed one-half) of their school time with 
the same form-master or central teacher, between whom and his pupils 
close personal relations will thus be likely to deielop, so that the 
knowledge he imparts will automatically and immediately be con- 
nected to wide and deep interests in his pupils' minds, Moreox er, if 
this form-master or central teacher hini.self possesses a .single wide 
interest, so that he sees life steadily and sees it whole, the connexions 
that exist between his thought-activities are likely to produce 
corresponding connexions in his pupils' ncuingraphies, and so to 
assist in developing in each of them an inti rest that will be single 
as well as wide. It is, of course, true that this important means of 
securing unity or coherence of interest, instead of the multiplicity of 
separate .subjects that too often takes its place in modern -econdary 
schools, may invoh’e .some sacrifice in tlu‘ proficiencx’ of the teachcT 
in some of the subjects which he has to teach. But, important 
as is the closest possible correspondence between the endarchy of 
science and the pupil's scientific endarchy, it is by no means necessary 
to ensure this correspondence by requiring that the beginnings of 
any subject — peripheral essences of a particular subject endarchy, or 
sector, of the endarchy of science J — should be presented by a teacher 
who has specialised upon the inner essences of the same sector, the 
most abstract principles of the subject taught. 

The future historian, for example, will not necessarily best secure 

• C onipiirf Suction V of the Bcxird of Education memorandum on tlie .stafhiig 
of continuation bf-honls. where emphasis is laid upon the importance of the personal 
relation between teacher and taught, especially in the earlier years (14 to 16) of 
continuation schwl work [Circ. 1102, dated 4th April. 1919 ] 

f See above, p. 270. J See above. Chapter ri, § 6. 
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a knowledge of mathematics, that will take its properly subordinate 
place in his single wide interest-system and have its right relation 
to the central purpose of his hfe, by studying under the most eminent 
mathematician available; for the latter may well have almost lost 
whatever interest he ever possessed in any mathematical knowledge 
that the historian is ever likely to have time to acquire. This is no 
reason why the mature historian should not endeavour to understand, 
for example, the problem of relativity tiiat may be exercising the 
minds of the most eminent among mathematicians. Hut it is a reason 
why a schoolboy whose main interest is in history, should learn 
mathematics from a teacher who is quaiiiied rather by his sympathy 
with the boy’s interests than by his distinction as a mathematician. 
Unfortunately, however, many modern secondary schools altogether 
ignore this principle, actually refusing to allow' boys of thirteen to 
be tauglu history and English by the same master, even when the 
teacher of history — or the teacher of English — happens to be called 
their form-master (merely because they keep thi ir books in his class- 
room, although they do not spend more time with him than with 
any one of five or six other specialist.s) ! 

The most familiar example of the principle here in question is 
furnished by so-called religious instruction. Very few teachers will 
nowadays fail to recognise that the development of the most central 
elements of a pupil’s single wid<‘ interest-system, the elements that 
correspond to the central spiritual essences of the universe, can better 
be presented by a parent or house-master or form-master who shares 
lilt boy’s interests, than by an expert in theology, or a religious 
enthusiast, who gives religious instruction and nothing else, and who 
docs not know the boy. Indeed, religious teaching — teaching with the 
aim of forming the central ( hristian purpose— must belong to parents 
and to central teachers; it must permeate the whole teaching* until 
the pupil reaches an age at which he, rather than his teacher, directs 
his education; and it must include the practice of the dictates of 
brotherly love, not only in loyalty to schoolfellows, but, as time goes 
on, in service to a wider society outside school or college. 

Another example of the same principle is furnished by the teaching 
of English, a subject which should always be taught to younger boys 
and girls by their lorm-master or form-mistress rather than by a 
specialist who teaches English and nothing else. .\s Sir Stanlei 
Leathes says, ‘ Every dou should constitute himself a professor of 

* l f. C liapter 17 above, especially p. 296. Cf also Dr Temple's Prestdenttal 
Address In Section L of the Bnhsh Assoctatiun (Newcastle, iyi6), p, ii. 
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English.’* * * § Or, as Sir Joseph Thomson’s Committee have it, ‘The 
science master cannot be allowed to repudiate responsibility for the 
English in which the work of his class is written.' f 

So, too, when the teaching of natural science has become more 
general, so that classical form-masters arc less ignorant of it (and 
more appreciative of the intense human interest that belongs to it), 
the physical and biological sciences taught at school to those boys 
in whose interest-systems the elements that correspond to natural 
science will never be central, should be taught by the form-master, 
even a classical form-masterj . And, as Sir Joseph Thomson’s Com- 
mittee point out. it is to be hoped that in future every boy will 
study science at least until he reaches the age of sixteen. 

Without insisting, as we have insisted, that the greater part of 
the curriculum in the earlier teens should be entrusted to a single 
teacher§. Professor Nunn applies the same principle in a less exacting 
way by urging close cooperation between persons who teach different 
subjects to the same boys. Professor Nunn goes on to say that 

The curriculum in science, geography and mathematics should be 
thought out as a whole. There is only one way of bringing alx)Ut effective 
co-ordination of this kind ; the teachers of these subjects must meet from 
time to time in conclave to adju.st their frontiers and regulate their politics. 
It should be regarded as unthinkable that anj' one of them should go his 
own way without constantly taking account of the needs and proceedings 
of his colleagues ||. 

• l.OC. cit. p. 122. t f-OC. Clt. p. 20. 

J That classical form-masters can. even to-day. succes.sfully undertake the 

teaching of ‘science for all ’ has been proved by Mr Eggar, of liton. who, at a recent 
meeting of the Association of Public School Science Masters rlcscnlicd how a block 
of 200 boys had been taught astronomy, light and sound by -.lasucal masters. 
Two hours a week had been given to these studies. One of tlii si- liour-- had been 
occupied by the classical form-master. Dunng the reinainm,!; hour the whole 
block, including the classical form-m.tsters, rame together to the big lecture room 
for joint instruction. The clas.sic.al masters had. according to .\Ii Eggar, taken 
very kindly to the experiment, and the boys and masters h.td alike taken a great 
interest in it. Mr C. L. Bryant, of Harrow, added that he had examined these 200 
Eton boy's, and that, for boys at the age of fourteen and a half, their examination 
papers were e.xtraordinarilv well done. 'So far as the exj^eninent went the result 
had been a success.' (See TAe Tima Educational Supplement, 2nd January, ibiy.) 

§ Sir Joseph Thomson’s Committee ‘agree. ..with the. view exjircssed in one 
of the answers to a questionnaire which we sent to the Mathematical Association 
that the best method of secunng coordination of the work in mathematics and 
science is to assign the teaching of mathematics and physics argcly to the same 
teachers. ’ (/.ac. cil. p. 33.) 

II Loc. Clt. p. iy<). Such meetings as Professor Nunn suggests, least frequently 
occur, but are by no means least required, in the case of part-time education, 
where it often happens that the teachers, as well as the students, are engaged during 
the greater part of the week in some other employment, and where the several 
teachers of diflerent subjects to the same group of part time students pursuing 
the same course of study, may not even know each other by sight I 
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§ 7. Continuity in Education. 

A system of education that extends from the nursery to the 
university, and includes within its scope the practical training that 
is given by works or business houses or public offices to their younger 
employees, will not be likely to develop a single wide interest, unless 
the education it provides is continuous. Each type of education should 
prepare for that which the pupil will next receive. The curriculum 
in every school or college should shade into that which follows in 
the next educational institution, while that of the last whole-time 
school or college should prepare specifically for the occupation that 
comes after, continuity between whole-time school or college and 
whole-time employment being preserved by means of a transitional 
period of part-time education. 

The principle of continuity in education follows from the principle 
of the .single wide interest, which in turn follows, as we said, from 
the corollary to our third law of thought. And this principle of 
continuity is widely recognised in the abstract. Thus, for example, 
the Consultative Committee of the Board of Education, after stating 
that manual work in modern infants’ schools is suddenly discontinued, 
remark that 'this abrupt transition cannot be sound.'* 

Continuity in education has a two-fold aspect: looking forward 
and looking backward. The educator who knows what kind of 
experiences his pupils are likely to receive when soon they leave his 
care, can I'reparc each of them to absorb these new experiences into 
hi-s single wide interest, so as to widen and deepen that interest, 
instead of producing the beginnings of new and separate interests. 
The university lecturer to engineering students, who keeps himself in 
close touch with works practice, can prepare his undergraduate 
students to make the most of the practical works training that is to 
follow their graduation. The same principle is as applicable to the 
education of boys or girls who are about to be transferred from school 
to college, or from one school or course to another, as to that of young 
people whose whole-lime education is about to cease. Thus the si.xth- 
form master of a higher secondary school who preserves close touch 
with university work, and is qualified at any time to accept a university 
lectureship f , can make the advanced secondary education with which 

* Report on PracUcal Work xn Secondary Schools, 1013 [Cd. 6840], p. 6. 

t Moie than twenty years ago such transfers already occurr^. The present 
writer remembers the two masters who taught the highest classical forms at his 
school, leaving in quick succession, one to become an Oxford college tutor, and 
the other to become a fellow and lecturer of a Cambridge college. 


G B. 
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he is concerned lead continuously on to the undergraduate honours 
courses which his boys are about to enter. 

But the preservation of continuity demands that educators shall 
take account of the work their pupils have lately been doing, as well 
as of that which they are about to do. So the sixth-form master of 
the higher secondary school must take account of the fifth-form work 
that has preceded, as well as of the undergraduate studies that are 
to follow, his teaching. In the same way, the works training that 
follows an undergraduate course in engineering is most effective when, 
as in some modern engineering works, it is directed by an -Apprentice 
Master* * * § who is himself in close touch with the universities from which 
his ‘college apprentices’ have come. .And, in general, the more a teacher 
knows of the interests with which his pupils come to him, and the 
more use he makes of that knowledge in connecting and widening 
those interests, the better progress will he make towards the goal of 
developing a single wide interest in each of his pupils. 

The principle of continuity, especially in its forward aspect, 
was recognised by the Consultative Committee of the Board of 
Education who wrote: 'The nearer a pupil is to his entrance into 
life, the more steadily must the actual pra< tical needs ol his occupation 
be kept in view, and the more decided therefore must be the bent of 
his education to that end.’ f Or, in the words of a report J adopted by 
the Council for Organising British Engineering Industry in 1916, 
‘The last two or three years of every person's whole-time education 
should have the specific aim of preparing him for his particular walk 
in life so far as that can be foreseen. We are not asking for purely 
vocational training, and we do not suggest that during these last 
two or three years education should be unduly specialised. Our 
desire is rather to see a coherent curriculum in which every subject 
is linked to every other because they are all taught in close relation 
to the student’s future activities, both vocational and social’ § {in- 
cluding not only the work by which he earns his living, but all the 
work that is his life — the whole of what Kim would call his ‘Great 
Game’); and. as we may add, to the central purpose of his life that 
should direct all these activities. 

• ‘It must be remembered however that the great defect of the pupiJ system 
in engiaeering works is that as a rule no one is responsible for the necessary 
theoretical training; it is often left to chance.’ Sir Joseph Thomson’s Committee's 
Keport, p. 48. (See also below, p. 408.) 

t Report on H\gher Elementary Schools (1906), p. ii. 

I See above, footnote t on p. 325* 

§ Report on Engineering Education and Research, p- 14- 
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§ 8. Contrasted Types of Study. 

The principle of continuity in education thus demands a difference 
between the t}T)e of study pursued by those, on the one hand, who 
intend to make its pursuit their principal occupation for many years 
to come, and by those, on the other hand, who are about to discontinue 
the study in question, or at least to devote to it only a comparatively 
small proportion of their time. 

It is important to discover wherein this difference ot type consists. 
To this end we first remind* ourselves that the personal endarchies 
of different individuals are often very different. So different indeed 
may these personal endarchies be that an clement, which is near| the 
centre of one man’s sinj,'le wide interest-system, may correspond to 
an essence of which the neurographic correlative is peripheral in a 
second man’s neurography, while it may be altogether absent from 
that of a third. Thus, to the same essences of the endarchy of science J 
there may correspond elements having very different positions in 
different personal endarchies, and therefore different values § to the 
several persons in question. Clearly then the value of an essence to 
a particular person depends, not only upon the (impersonal) value of 
the same essence in the endarchyof scicncc.but alsoupon the particular 
regions of the endarchy of science that are selected |1 and more or 
less short-circuited^ for neurographic reproduction in the particular 
personal endarchy in question. 

So we distinguish types of study, not only according to the 
(impersonal) values of tin- essences studied, but also according to the 
(personal) values which those essences arc going to have to the students. 
In other words, a type of study is marked, not only by the values of 

* See above. Chapter 12, 3, esjTccially pp. 232 and 235. 

t See above, p 242. J See above, p 195 

§ See above, p. 194. It will be leinoiubercd that the value of an essence to 
any one of us personally was there stated to be g^reater or less according as our 
neurograin for it was deep^er or shallowei , and therclDre, in the case of persons 
whose neurographies possess the endarclucaJ c»rgani.sation of single wide interest- 
systems, according as the corresponding neurogram is more or loss central; and, 
in any case, according as the essence in question is more or less frequently thought 
of by the particular person concerned Similarly on a later page (2 1 7) wc concluded 
that the (impersonal) value of an essence in the endarchy of science was measured 
by the frequency with which it occurred in the world of experience or in reasoned 
thought about it. Since the relative frequency with which a particular essence 
occurs in the world of expenence, or in all men's reasoned thought about it, is by 
no means equal to the relative frequency with which that essence is thought of 
by any particular person, it is clear that, as stated in the text, the value of an 
essence to any particular person is by no means necessarily proportional to the 
(impersonal) value of the essence in the endarchy of science. 

j] See above, pp. 194 and 267. ^ See above, pp. 230 and 337. 

23—2 
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the essences studied, but also by the values that the corresponding 
elements are going to have in the students’ single wide interest- 
systems. For example, we recognise a difference in type between the 
study of abstract principles and the study of concrete facts of direct 
experience, the essences studied in the first case being more central 
in the endarchy of science, and therefore more valuable, than the 
essences studied in the second; and we also recognise a difference in 
type between the study of one and the same group of essences by 
one student, in whose personal endarchy the corresponding elements 
are going to be more or less central, and by another student, in 
whose personal endarchy the corresponding elements will remain 
peripheral*. In either case, the difference in type depends only upon 
differences of value, and not upon other differences between the facts 
studied f. In short, as we said before in another connexion, the kind 
of difference in type of study with which we are here concerned is a 
question not of facts but of valucsj. 

Since, however, the intermediate zone that corresponds to the 
organised thought of one who is expert in some particular branch 
of knowledge, will, as we said§, correspond as closely as possible to 
a branch of the endarchy of science, those elements which are more 
central in our expert’s scientific endarchy wiU, in so far as they 
correspond to essences of his own special subject, be more or less 
central according as the corresponding essences are more or less 
central in the endarchy of science. And, in general, element.s of high 
value in that region of the endarchy of science which is most nearly 
reproduced neurographically in anybody’s single wide interest- 
S3'Stem, will there be represented b\' elements of high value; so that, 
whoever studies the more central abstract essences of a subject in 
which he is to become e.xpert, will be studying es.sencc.s that arc not 
only of high (impersonal) value, but will also be of high value to him 
personally. So the type of stuclj- that is specially concerned with 
the more central essences of a subject in which the student is to 
become expert, is a type that is marked by the essences’ high values, 

• K.g the principles of biology are more central in the smfi;le vshle interest 
of a naturali.st than in that of a theologian, and the principles of economics ought 
perhaps to be more central in the .single wide interest of a Cliancellor of the 
Exchequer — or, rather, of his permanent advisers m the TrciLsury — than in that 
of tlic Prime Minister for the time iKnng. 

t <^)r, using our diagram (Fig. x6) on p. 204 to represent the endarchy of science, 
and employing polar ccxjrdmates with the centre of the diagram as origin, we may 
express this result by saying that a difference in type of study depends upon a 
difference of zone rather than a difference of sector — a difference in the radial, 
rather than in the angular, coordinate. 

J See above, footnote § on p. 217 and p. 335. 


§ Sec above, p. 232. 
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both impersonal and personal. Being near the centre of the student's 
single wide interest-system, the corresponding elements will be 
deep, closely inter-connected, coherent; and, being comparatively 
central in the endarchy of science, the same essences will be abstract 
and will belong to a narrow region of that endarchy. On the other 
hand, the essences that form the unorganised periphery of a single 
wide interest will, as we saw, belong in large measure to concrete facts 
of direct experience, facts that may have little coherence but that 
will cover a very wide region of the endarchy of science 

Here we pause for a moment to illustrate the use of contrasted 
types of study in the system of education with which we are 
concerned. We have said* that, as education builds up a single wide 
interest in the pupil, he should first pay attention to facts of experience. 
From these he should be led, as soon as possible, to abstract laws 
and principles, the more central essences in the endarchy of science. 
From these again he may be led to abstract still more central essences: 
laws, principles, and generalisations. All the time he is to be connecting 
these abstractions with his central purpose, on the one hand, and with 
facts of experience, on the other. As the end of whole-time education 
approaches, the abstractions to which he has been giving so much 
attention (and so has had the best opportunity of increasing t 'g,' his 
power of concentrating attention) have to be clo.scly related to his 
particular purpose in life, and to those principles that underlie the 
practice of the occupation he is about to enter. 

Thus, for example, the undergraduate course in engineering that 
is being followed by one who is about to enter the works in which, 
as a college apprentice + , he is to continue his engineering training, 
should be concerned with the relation of engineering to human society 
(in overcoming material obstacles to human progress), and so to God. 
It must also include a study of the principles of mechanics, physics 
and other pure sciences that have been applied to engineering. That 
is to say, it should connect to one another, and to the central purpose 
of the student's life — his purpose to serve tlod and man as an engineer 
— a number of essences that belong to different branches of the 
endarchy of science, and whose connexions in that endarchy may not 
have been completely discovered, or, if they have, may have to be 
short-circuited § in the engineer’s scientific endarchy ||. Such short- 

* See above, pp. 233 and 344. 
t See t(X)tnote ft P 34 * above 
+ See below, pp, 408. 409, 431. 

§ See above, pp. 230 and *37. 

II See above, p. 228. 
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drcuiting is justified at the conclusion of whole-time education, and 
at whatever age whole-time education ends, by the fact that time 
does not permit the future engineer (or indeed the future citizen of 
whatever occupation) to master in its entirety all that has been 
discovered concerning every branch of knowledge with which his 
future occupation will have some connexion * . Moreover, this process 
of short-circuiting that the student of engineering must apply to the 
principles, laws, and generalisations of those branches of natural 
science into which he will have to go rel.itively deeply, should also 
be apphed to his studies in other fields of knowledge with which his 
acquaintance has to be wide rather than deep. Such time as he can 
devote to the literature of ancient Greece and Rome may exercise a 
greater influence upon his character and conduct it that literature is 
welded into his single wide interest by being studied in good English 
translations than if it is confined to a separate interest, of which the 
greater part is made up of Greek and Latin grammar and rules of 
syntax that form essential parts of the school studies of the 
classical boy. And ‘could not the classical or literary student learn 
more of the scope and utility of Mathematics if the subject were 
presented to him with fewer artificial divisions, and if he were not 
required to work through several hundred examples in Algebra 
before he is permitted to know the meaning of Trigonometry, or the 
application of the simplest branches of Mathematics to the everyday 
problems of mechanics or physics? By the student who aims at 
classical scholarship or at high attainments in Mathematics, years 
may profitably be devoted to the grammar of the subject ; the applica- 
tion and the reward will follow later.’ 

The summary of Sir Joseph Thomson’s Committee's Report, from 
which this quotation is made, continues: 

Precisely the same argument may be applied to the teaching of Natural 
Science as it has been practised during the last few years in most of the 
schools. Teachers have had in view exclusively the preliminary training 
of scientific men, and not the desirability ot inspiring students of Classics. 
Mathematics, English or other subjects — students who will form the 
majority of future statesmen, politicians, public administrators and men 
of business — with an appreciation of science for the sake of its human 
interest and its vast services to society. The teacher of Science has followed 
too closely the example of the classical master. The foundations of the 
subject are laid with equal care, whether any super-structure is to be 
erected ujion them or not; and it has not been fully considered that a 
cottage completed and ready for occupation may be of more value to the 


• See above, p. 227. 



III. 21 . 8 APPLICATIONS OF PRINCIPLES 355 

community than the foundations of a palace which have never been carried 
above the damp-proof course* . 

So much then by way of illustrating f our principle that, if educa- 
tion is to develop a single wide interest, there must be two distinguish- 
able types of education, and two distinguishable ways J in which one 
and the same subject should be studied by those, on the one hand, 
whose whole-time education, or whose study of that particular subject, 
is to continue for many years to come, and by those, on the other, 
who are about to discontinue whole-time education, or their study 
of the particular subject as the case may be. While, as we have just 

* Ministry of Itncon.struction Pamphlet, entitled Reccmstruction Problems 26: 
Natural Science in British Education, p. 2. 

t See above, p. 353. We here resume the discussion there interrupted for 
purposes of illustration. 

X This iistinction is emphasised in the followinR reply (dated 1917) by the 
present writer to a r]uestion circulated by Sir Joseph Thom^n’.s Committee 
before issuing their Ueport. 

Question. To \\hat extent is it desirable that a somewhat prolonged elementary 
training in Science, with laboratory work, should have been an obligatory part 
of the Secondary School ICducation of all students at some tune previous to their 
entering the I’niversity, and (1 <k‘s this apply to the needs of all I'aculties? 

Answer. It is desirable that all freshmen, entering a university th^'ough the 
normal avenue of the .secondary school, .should have received 'iome training in 
Science, including laboratory work. 

Ihit the science training given at school to those who are to study Science or 
Applied Science (including Medicine) m the university should differ in kind, as 
well as extent, from that oi the students entering other 1 -acultics. The school 
Science of the former should, after an intr<Mluctorv coiir.se of the kind described 
below, include a large ])ro]Kirtion of laboratory work, and a more exact study in 
a limited < .uige under teaclicrs who have specialised in that limited range of study 
aiul arc qualified lo teach it in a university. The school training of the latter — the 
noii'.science l>oys or girls— should be extensive rather than intensive, inspirational 
rather than informational. It should Ih' coiicctirhI with a few wide* generalisations, 
and the particular phenomena di.'icusscd should Ix’ such as l>c^t illustrate these 
geneial 'laws,' and, as far as possible, such as also make a strong emotional appeal. 
Thus, the school study of Science by boys for girls) on the cla.ssical or other non- 
science ‘sides' shcMild cover a wide range of Sciences — A-stronomy, Geology. 
Physiography, and ihological Sciences, and even l^xperimental Psychology, as 
well as the Physic.s and Cheimstry intensively studied on the Science side — and 
should emphasise the bearing of natnial knowledge on ail branches of human 
activity. A similar course adapted to the interests of the younger students would 
well serve as an introduction to the study of Scienn by bov'^ pn giris) on the 
.science side. 

The Joint Matriculation Board of the Northern ITiivLTsities has recently 
decided to ]irovu!e a paper in (ieneral Physical Science alternative to papers in 
Mechanics, Physics and CTuunistiy. l or some years past the Board hci^ provided 
a paper m Cieiieral Biological Science alternative to papcr.s in Botany and Zoology'. 
Thus provision is made tor testing in two different ways the knowledge of Science 
whicli. on the one hand, literary candidates should possess as part of their general 
education, and, on the other, that introductory systematic knowledge w'hich 
Science candidates ought to pos.ses.s of their own special subjects. 

It has in the past Ixion too commonly bUpposed that Science for literary' boys 
should consist of the science boys' course, so truncated vTs to deprive it of almost 
all interest. 
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seen, the concluding stage of whole-time education should be con- 
cerned with the relation and application of earlier abstract studies 
to the central purpose and the practical work of the student’s future 
walk in life, the middle period of whole-time education — especially 
in the case of p)eoplo whose whole-time education is to be so prolonged 
that this middle period occurs in later adolescence — should be more 
concerned with the intensive study of a limited region of the endarchy 
of science, and with the mastery of the laws, principles, and generali- 
sations that belong to a particular branch of that endarchy, than with 
the short-circuiting of endarchy-of-science paths (so as to enable the 
varied experiences of the prospective walk in life to be readily welded 
into the single wide interest that has begun to be formed by the 
preceding study of principles and their relation to the most central 
essences of all). In other words, the special concern of the middle 
period of whole-time education, at least if it occurs in later adolescence, 
is to secure coherence in the educand’s* growing interest by making 
it correspond as closely as possible with one of the most central and 
most completely organised regions of the discovered jjortion of the 
endarchy of science; we are reminded f of the special importance of 
correspondence between the educand’s neurography and the more 
abstract portion of the region of the endarchy of science with which 
his experience will be concerned. In developing a single wide interest, 
this ‘transitional’ type of education is to emphasise the singleness 
rather than the uidth ; it is to aim at coherence J rather than at com- 
prehensiveness; its concern is with the central (rather than with the 
peripheral) portions of the single wide interest that it is beginning to 
develop; with the effective handling of large general ideas; with giving 
the same name to different objects, Poincare’s definition of the 
function of mathematics§ ; with abstract conceptions; and with the 
roots of things. But they must be the roots of the right things. 
Nothing is more deadening than the acquisition of a mass of abstract 
ideas to which subsequent e.xperience never connects a large body of 
illustrative concrete facts that give life and meaning to the abstrac- 
tions ||. Nothing is more deadening than the abstract study of several 
separate subjects having no relation to the centre of one’s interest. 

• We use the word ' educand ’ here and on the following pages rather than the 
more famihar word ' student ' betau.se the latter word suggests a person « ho ha.s 
pas,sed the age of secondary education, whereas Professor Adams’ word 'educand ’ 
(see above, p. 12) is equally applicable to the person l>eing educated whatever 
his or Vier age may be, and whatever the stage of education he or she may have 
reached. 

t See above, p 267; also p. 215 ; See above, p. 353, 

§ Poincare, toe. cit. p. 34. Cf p. 199 alMive. II Cf. p. 233 above. 
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And, as we said, the more learnedly such subjects are taught by expert 
but independent teachers, the more deadening their influence is hktly 
to be Or, as Professor Whitehead observed in a remarkable presidential 
address to the Mathematical Association 

Education with inert ideas is not only useless it is, above all things, 
harmful — Corruptio ofiiimt, pessima Except at rare mtervals of intellectual 
ferment, education in the past has been radically infected v ith inert ideas 
That IS the reason why uneducated clever women who have seen much of 
the world, are in middle life so much the most cultured part of the com- 
munity Ihey have been saved from this horrible burden of inert ideas 

To attempt, in (whole-time) school or college, to grow the abstract 
roots of several disconnected subjects that will not go on growing 
when once that school or college has been left behind, is to multiply 
the inert ideas that prevent the realisation of one's best self and that 
hinder effective service to the community 

On the other hand, abstract conceptions, acqmred at school or 
college by young people whose walk in life brings them expenences 
to which those abstractions are naturally related, will form the very 
roots and branches of the single wide inti rest that education should 
aim at developing* In fact, the nght kind of abstract study during 
whole- time education unifies the miscellaneous experience of later life 
and makes it usable It coordinates masses of practical details by 
exhibiting them as particular cases of a few underlying pnnciplesf 
So there is one way of studying matters from which the single 
wide interest is to go on growing outwards for a long time to come, 
until the matters in question he near the intense centre of that 
interest, and there is quite another W'ay of studjnng whatever is to 
form the interest’s fainter fringt The latter tvpe of studt , though 
It may be nearer its btgiumiig than the former, is certainlj' much 
nearer its end Or, taking the inateno-centne instead of the paedo- 
centnc point of view, one and the same subject should be studied in 
two quite different ways, by those, on the one hand, who are to 
become expert in it and make it their own, md by those, on the other, 
who are content to remain amateurs in regard to it 

The difference between the learned way m which one should 
know a subject in which one has to be expert, and the amateunsh, 
cultured way in which one has to know other subjects, is illustrated 
by Sir Stanley Leathes’ observation that ' Professors are men of 
learning, but they should not aspire to create men in their owm image 
— to usurp the Divine prerogative ’ J To put the matter in another 
• Cf above p 311 t Cf above, p 267 { Loc cit p 151 
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way, it is the business of an expert in a subject to have it near the 
centre of his interest and to know it -, while an amateur in regard to 
it need not know the subject, but should know about it, being content 
to give it a less central place in his single wide interest. One important 
neiirographic difference between knowing a thing and knowing about 
a thing is that the expert's neurogranis correspond to many, if not 
all, of the discovered essences of that thing, while the amateur’s 
neurograms correspond only to comparatively few of these essences. 

This difference may be further illustrated* from the personal 
experience of the present writer. When he was transferred from the 
classical to the mathematical side of his school, he did not begin to 
study algebra at the stage he had reached in the mathematical forms 
of the classical side, where the study of mathematics was nearing 
its end. Instead, he went back to the beginning of algebra and 
set about mastering abstract conceptions, which would have formed 
mere inert ideas in the mind of a classical boy, but which the future 
student of mathematics would be frequently using for many years 
to come. The way in which mathematics should be studied on the 
classical side, is an example of the 'terminal' way in which it should 
be studied where its study is approaching completion. The very 
different way in which the same subject should be studied on the 
mathematical side, illustrates the different method of studying central 
subjects in the coherent curriculum that ought to characterise the 
middle.or 'transitional,' period of whole-time education, a coherence to 
which subsequent terminal courses and part-time classes will add 
comprehensiveness . 

Still further to illustrate the difference betweeti the tinishing 
whole-time courses that we have described as terminal, and the 
transitional courses intended for boys or girls of the same age and 
previous education who are likely to continue their whole- time 
education beyond the age at which the terminal courses end. we first 
note that, while terminal courses arc more practical, concrete, wide 
and comprehensive, transitional courses are more abstract, deep and 
coherent. That education suffers when the difference between terminal 
and transitional courses is overlooked, is shewn by the findings of 
Sir Joseph Thomson’s Committee, who report that the modern sides 
of higher secondary schools f commonly suffer in comparison with 
the classical sides, because the latter provide definitely transitional 
courses, while the former provide courses that aim at being terminal 

• Other illustrations have been given above on pp 353, 354. 

t See below. Chapter 24, § 4, especially p. 443. 



III. 21. 8 


APPLICATIONS OF PRINCIPLES 


359 


as well as transitional. The teaching of classics, say the Committee, 
looks forward to Oxford ‘ Greats ’ or to the Cambridge Classical Tripos, 
while ' the modern side teachers, on the other hand, have to deal 
not only with the future candidate for a university honours degree... 
but with a large number of boys who will pas.s directly into the ranks 
of commerce or industry.' The result is that, while the classical 
sides have the coherence that belongs to transitional courses, ‘ the 
modern sides suffer... from diversity of effort and indefiniteness of 
aim.'* In another place the same Committee remark that the 
(advanced secondary f) course which they sketch for boys who are 
about to enter university courses in engineering, may want some 
modification J to transform it into the (senior technical §j course that 
will best suit boys who are leaving school at about eighteen to go into 
works without intending to proceed later on to a university. 

The comparative width, or comprehensiveness, of terminal courses, 
as compared with tran.sitionaJ, is illustrated by the subjects studied 
in modern secondary schools that expect to lose most of their pupils 
at si.xteen years of age. Thus the principal assistant secretary of the 
Secondary Branch of the Board of Education said, in evidence to the 
Board's Consultative Committee, that 

The curriculum of the .secondary', schools wa-s hn i()ii| much fuller 
than it had been. In many schools more subjects had been added, and in 
many, even where certain subjects were not new, they had assumed a much 
more important position in the curriculum ...In 1902 it was chiefly in 
conncxic i with the instruction in natural science tliat attention was being 
dr;iwn to the nece.ssity of m.iking education much more practical. But 
now [in 1911 J the same principles w’cre being devised in regard to other 
subjects, for example practical mathematics, the teaching of geography 
and the introduction of domestic sut>jects||. 

So the tendency of these modern secondary schools is to substitute 
for courses in which the study of a group of subjects is abstract in 
character, other courses in whi< li there is less of abstract study, and 
the aim of which is to produce width rather tlmn singleness of interest; 
the newer courses arc rather multi-focal, while the older courses 
tend to be unifocal. Or, in the language we have just been using, 
these secondary schools appear to be tending to replace tran- 
sitional by terminal courses. In a later chapter we shall commend 
the substitution of terminal for transitional courses in ordinary 

• I.oc at. p 12. t See below, Chapter 23, § 3. 

I Loc cit. p. 48, § See Inflow, Chapter 23. § 8. 

I) Repoyt o)i ihe Consultative Cofnmittec h^aunnations in Secondary Schools, 
igii, pp. ^o, (Evidence of the Hon. W. N. Bruce.) 
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secondary schools * for boys and girls who intend to leave school on 
reaching the age of sixteen. But there is a danger that the changes 
described in Mr Bruce’s evidence, while they tend in this direction, 
will not result in satisfactory terminal courses, unless indeed regard 
be had to the need for connecting every subject studied with the 
pupil’s interest in some group of occupations, one or other of which 
he expects soon to enter f. 

To the preceding discussion of the features that distinguish 
terminal from transitional courses we have now to add that part-time 
education should, in general, partake rather of the nature of terminal 
than of transitional whole-time courses; and whole-time education, 
as compared with part-time, should be more transitional than 
terminal. In other words, part-time education should he chiefly 
concerned with the widening of an existing interest ; it should make 
for comprehensiveness. Largely by means of descriptive lectures, it 
should add to the more concentrated and more abstract study of 
whole-time school or college, and to the experiences of daily work, 
a multitude of new facts that give meaning to the abstract study as 
well as to the routine practice. It should make for continuity, both 
in series with preceding whole-time education, and in parallel with 
concurrent practical training in works or offices. It should add a 
fringe of culture to the single wide interest whose development, begun 
at school, is being continued at work. So part-time classes, in which 
whole-time education is continued and made to overlap and fit on 
to the practical training that ex'cry employer should give to his 
younger employees, is an essential part of a perfect system of 
education. Its most important function is, we repeat, to preserve 
continuity in the development of the educand’s single wide interest, 
as he passes from whole-time school or college to whole-time employ- 
ment in the service of the community. The need for such a system of 
part-time education will not have disappeared, even when the last 
two or three years of everybody’s w'hole-time education has the 
specific aim of preparing him for the occupation that comes next. 
Moreover, part-time education is necessary at whatever age the 
transition from whole-time education to employment takes place. 
There is need for the post-graduate evening classes, in which the 
young university-trained engineer— now engaged in manufacturing, 
say, Diesel engines or rotary converters — extends and brings up to 
date his knowledge of these special departments of mechanical or 

• See below, Chapter 24, § 4. 

t Cf. p. 353 above. 
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electrical engineering, as well as for the part-time secondary education 
of boys and girls who enter employment direct from elementary 
schools at the age of fourteen. 

We have observed* parenthetically that g is in general more 
likely to be increased by the abstract studies that characterise 
transitional courses than by the more concrete, comprehensive, and 
descriptive matter that characterises terminal courses. We repeat 
this observation here because of its great pedagogic importance. We 
have seent how large is the part played by the Will in the voluntary 
development of personal neurographies, so as to make them correspond 
as closely as possible with the endarchy of science. If, therefore, we 
have been right in saying that a man's Will, or power to concentrate 
attention, or g, is increased by practice J, it follows that the effort to 
make one’s neurography correspond with the endarchy of science, 
and especially with the more central essences in that region of the 
endarchy of science with which the individual’s occupation is likely 
to make him most concerned §. will make for the increase of his g. 
And this effort is typical of the abstract studies with which transitional 
courses are principally concerned. This conclusion may also be reached 
by observing that concentration of attention can best be practised 
upon a number of closely associated thought-activities — a coherent 
interest — because, unless the thought-activity before consciousness 
at any moment calls up many others from which the Will can select 
that which is next to receive attention, this faculty cannot be 
practised; and, without practice, power to concentrate attention 
cannot be developed. 


§ 9. Handwork. 

The last application of the principles discussed in Book II that 
we have here to note is concerned with the etfect of connecting bodily 
movements with thought-activities. W'e hai'e already, in Book II, 
considered the widening and deepening of interests that handwork 
may produce ||. W'e have noted also that handwork may be employed 
for the crcaiion of an interest-system, to which nciirograms corre- 
sponding to other school activities may be attached, and be thereby 
deepened and increased in value^. We have here only to emphasise 
a remark already** made, that children whose g is small can be stimu- 

• See above, pp. 341 (especially the footnote ft) and 353. 

t See Chapter 14, § 7, } See above, pp. 137, 138. 

§ See above, pp. 266, 267 || See above, pp. 59, 60, 277. 

^ See aliove, p. 278. •• See above, p. 278. 
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lated to make an effort of Will in manual training classes, when they 
■will make no such effort to master more abstract studies. In fact, 
handwork of the right kind increases g because, in many cases, it 
cannot be done at all without some concentration of attention*; so 
that subnormal children may secure through handwork an increase 
of g which could not be effected by more abstract studies f. 

The Report of the Consultative Committee of the Board of 
Education on Practical Work in Secondary Schools, which supports 
the preceding^ conclusions concerning the importance of handwork 
in the education of subnormal children, produces no evidence that 
handwork — except perhaps such practical work as is included in the 
general description, ‘laboratory work' — should form part of the 
regular curriculum provided in secondary schools § for pupils who are 
over the age of fourteen. We hav'c indeed remarked already |j upon 
the danger of injury to able children through overmuch compulsory 
practical work in school. We conclude that while woodwork, and in 
favourable cases metalwork also, should form part of the optional 
studies, handwork of this kind should not be included in the com- 
pulsory curriculum of secondary schools attended by pupils over the 
age of fourteen. 

• Cf. above, p. 278, This, statemeot is confirnied by the Consultative Committee 
of the Board of Bdiicatiou in their Rfpurt on Rnutica! Work tn Scc^'tidarv Schools: 
‘Handwork... gives the opportunity for each individual pupil to deal with and 
conquer an outside force or forces over which he can rinly gain the mastery by the 
deliberate effort to gain mastery over himself. I he dchnitely active attitude which 
he must take up if he is to do the work at all has been found in practice to react 
favourably on all side,s of his w'ork [by increasing his Work of this kind has 
to be done by the pupil himself ; it forces him to ol>ser\e and to think....' {Loc . 
ctt. p. 7.) 

f Cf. the Report of the Consultative Committee of tlu* i^oard of Education 
quoted in the previous footnote' ‘The experience of uiir witnesses. . .shows that 
Handwork develops a side of him [the l»ack\vard child* lluit would not be 
developed by other methods.' {Loc. ctt. p. o ) 

J See the last two footnotes. 

§ And therefore for children who are not subnormal. 

1 } On pp. 279, 280 above. 



CHAPTER 22 


A FLOW-DIAGRAM OF EDUCATION 
§ I. Introduction. 

In the preceding chapter we have considered the applications of some 
of the principles enunciated in Book II. In the present and succeeding 
chapters our endeavour will be to take these applications of general 
principles and to apply them to the problem of education in England* ; 
namely, the problem of adapting the present English provision of 
education so that it shall realise the aim of education indicated by 
our enquiry in Book II. It wall be remembered that this aim will 
only be realised when every member of the community develops that 
particular kind of single wide interest, and that degree of general 
ability, ‘skill in thinking,’ or ‘p,’ which his particular service to the 
community most needs for its efficiency f, and which wdll enable him 
to realise his best self in that service. While the central purposes of 
all English citizens are, as we said, to have the same most central 
essences, and so to be in harmony wdth one another (and, as far as 
possible in harmony wdth the central purposes of men and women 
through )ut the world), the intermediate zone of eacli indivddual’s 
neurography- his scientific endarchy that corresponds to his organised 
thought — is to vary according to the particular activities by which 
he serves his fellows. As the labour of ministering to the spiritual 
and material needs of a community' is divided amongst its several 
members, different tyjies of service being assigned to each, different 
types of single wdde interest must be developed, the differences being 
especially marked in those intermediate zones of which we have just 
spoken. WTiile, therefore, the education of every' citizen is alike con- 
cerned with giving him a central purpose in life, kindling in him what 
Mr Wells calls ‘ the undying fire,’ inspiring him wdth the spirit of the 
LordJ, and while this supreme function of everybody's education can 
only be fulfilled if the teachers share that central purpose § and are 
inspired by that same spirit, the business of forming aright the various 
types of single wide interest, and of developing the various degrees of 

• See above, p. 319. j See atove, pp. 311 and 316. 

t For, as St Paul said. ‘Where the Spirit ol the Lord is, there is liberty' 
(2 Corinthians iii. 17): cf. above, p. 300. § Sec above, pp. 270, 346. 
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general ability required by different citizens according to their 
different typ>es of service, cannot be accomplished without organisa- 
tion of different types of education in the various schools and colleges 
of this (or any other) country. If, therefore, we are concerned in this 
chapter and the next with the differences between the various types 
of education required by members of the different classes described 
in Chapter 20*, and with the differences between the several types 
of education required by the same individual at different stages, it 
must not be supposed that we are for a moment forgetting that all 
education has alike to aim at the creation of harmonious central 
purposes in all men, and at the relation of all the thought and feeling 
of every individual person so as to form in him a single wide interest 
dominated by his central purpose. 

For the present then, we are concerned with different types of 
education. Sixteen different types are represented in the diagram t 
facing p. 319. This number might be increased indefinitely as the 
organisation of a national or world-wide system of education becomes 
more and more perfect; but this number at least should be recognised 
in England within the next decade. 

The differences that here concern us between various types of 
education are differences of the kind that distinguish transitional 
from terminal coursesj. They are differences betw'ecn alternative 
modes of presenting the same subject, rather than between different 
subjects similarly presented. From our present standpoint, a descrip- 
tive account in English of a Greek play belongs to much the same 
type of education as a descriptive account of an industrial process; 
an evening spent in solving, or trying to solve, mathematical problems 
belongs to much the same type of education as an evening spent 
in composing Latin prose; or, again, discussions between graduate 
students engaged on similar researches belong to the same type of 
education, whether those similar researches are in natural science or 
history or philology. We have already§ referred to the different 
types of education to which the study of the Pythagorean theorem 
may belong, according as it is approached deductively, as would 
normally be the case in a junior secondary |j course, or inductively, as 
might well hapfien in a senior elementary (| course; and, just as the 

• See above, p 326. f Sec footnote { on p. 457 below. 

X See above. Chapter 21, § 8 f See lof>tnotc J on p. 344 above. 

!l A further account of these types of junior secondary and senior elementary 
courses follows l^elow in Chapter 23. §§ 3 and 12 respectively. Junior secondary 
education is represented by the upfier half of the .second (reading from the left) 
two-year column of the diagram facing p. 319, and senior elementary education 
is represented in the bottom half of the same column. 
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same subject may be presented in different ways to different students 
of the same age, so also it ought, in general, to be differently presented 
to the same students at different ages*. 

The diagram to which reference has just been made and which 
we shall employ in the next chapter to illustrate the inter-relation- 
ships of the several types of education that will concern us, will laterf 
be used to shew the inter-relations of flifferent types of schools and 
colleges^; and, still later§, the same diagram will be employed to 
illustrate a system of scholarships, together with maintenance allow- 
ances, that would bring every kind of education within the reach of all 
British subjects of sufficient educational promise wherever they may 
happen to live and however little they, or their parents, may be able 
to pay. It will, however, be convenient to explain the diagram once 
for all, rather than piecemeal as we have to put it to its several uses. 
In the course of our description of the diagram, we shall have to refer 
to the several types of education described in Chapter 23 and to the 
several types of school or college described in Chapter 24. 

§ 2. The Province as a Unit. 

The diagram is described as representing a 'national' system of 
education designed with a view to English needs and possibilities. 
Apart from these special needs and possibilities, there is nothing 
about the diagram that renders it more applicable to a national, than 
to a woi Id-wide, or merely a provincial, system of education; and, 
ind'-ed, witliin England itself the needs and possibilities vary so 
greatly between, say, Lancashire on the one hand, and Wessex or East 
Anglia on the other, that somewhat different diagrams, corresponding 
to somew’hat clifferent educational systems, might well be drawn for 
different English provinces. On this understanding, we shall use the 
diagram before us to represent, either a system of education for all 
England, or, alternatively, a .system for one of the ten or twelve 

• Cf. Mr James Strachan: 'Just as there were ccrl.iin assumptions it was 
natural for Euclid to make, and those are more numerous and less explicit than 
those made by tlic riit>dern philosophic mathematicians, so there are assumptions 
which it is natunil for tlie school boy or j»irl to accept, and the.se are still more 
numerous j.nd still less explicit than those made by Euclid. They form the natural 
basis of geometry for the young.’ (Article on Mathematics in T/it: .\£w Teaching, 
p. 206.) 

j See below. Chapter 2^. 

j For the future wc shall print the several types of school and college — bnt 
not 'school,' or 'college,' or ‘university* alone— with capital initial letters, in 
order to distinguish them from the several types of education with which we 
also have to do. 

§ See below, Chapter 25. 


G. £. 
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educational provinces into which England may one day* be divided. 
But the diagram will not serve to represent a system of education 
that can be maintained or administered by an authority concerned 
with less than one of the provinces of which we have just spoken; for 
the diagram cannot be used to represent less than one complete 
educational unit, although it may be used to represent any number of 
such units. In the latter case, the units are not to be supposed to be 
entirely self-contained. For example, the pupils from the Higher 
Secondary Schools f of one province should be free to enter the 
university or universities of another province. The position we are 
here concerned with establishing is that an authority, if responsible 
for Elementary Schools alone, may fail to secure continuity, or adequate 
means for transferringpupils, from elementary to secondary education; 
or again, an authority that is concerned with secondary education 
but within whose area no university is situated, may altogether neglect 
to provide advanced secondary education that preparc’.s for under- 
graduate courses; or, if it does provide advanced secondary education 
of a sort, it may ignore the need for making the advanced ^e^■o^)dary 
courses of study continuous with the undergraduate course^ to which 
theyshould lead; and, in aiiycase,it mayf.iil, as some local authorities 
to-day do failj, either to contribute .anytliing whatever to the funds 
of the local university, or to make any scholarship or maintenance 
grant to a qualified boy or girl (from its own district) who, without 
such aid, is prevented from entering the university through lack of 
means. So, then, the diagram cannot be employed to represent a 
system of education in any area less than that of .i province which 
includes one or more universities as part of its educational system §. 

The diagram is a 'flow-diagram,’ the flow being from left to right 
as age increases. The flow upwards and downwards is allowed for, 
since any region of the diagram that has the same colour and is 
enclosed by the same black lines, is designed to represent a pool, in 
which all the streams, coming in along the left-hand boundaries, are 
intimately mixed before the outflow takes place uniformly over the 
right-hand boundaries. Thus, for example, a pupil, entering a junior 

* And the sooner the better for the reasons given here and on ]jp 450, 451, 
and in Chapter 25, § 2 below. There are several other purposes of hical ^overn- 
ment. notably housing, for which sub-division of the country into ^uovmces 
IS hardly less urg'^nt than it is for education Cf. an unsigned article on 'The 
Machinery of Grjvernmcnt' in Saiure for 3rd Apnl, 

t See below. Chapter 24. § 4 and fwtnote J on p 3O5. 

I See below. Appendix H, pp. 502 et seq 

§ This suggests that the Knglish educational provinces might lie constituted 
on the lines roughly indicated in Appendix E, on p. 4^7 below. 
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secondary course in an ordinary Secondary School at about the age 
of twelve, is shewn in the diagram as having the same chance of 
being transferred, two years later, to an intermediate secondary course 
in a Higher Secondary School, whether, before the age of twelve, he 
attended a Public Elementary School on the one hand or a Secondary 
School on the other. 

Where the proposed system of education, whether of the whole 
nation or of the inhabitants of a particular pror ince, should make 
different provision for boys and girls respectiv ely, the diagram repre- 
sents the system proposed for boys and young men rather than that 
proposed for girls and young women. Note will be taken as we proceed 
of some of these differences*. Here it is sufficient to observe that the 
differences will, in general, be more marked in the more advanced 
work represented on the right-hand side of the diagram. 

The diagram relates only to the education of normal and super- 
normal people: it does not shew the special provision that is required 
for seriously defective children t. 

§ 3. Thf Horizontal Scale. 

The figures along the top and bottom of the diagram represent 
years of age. But — although there are hard and fast vertical lines J 
in the diagram, as for example that which separates the ordinary 
Elementary School from the Part-time Secondary School at the age 
of fourteen — it is not to he supptised that each child, who is attending 
an ordinary Elementary School on his fourteenth birthday, will sever 
his connexion with the school precisely fourteen years from the 
moment of his birth. .According to § 9 (i) of the Education Act of 
1918, obligation to attend whole- time day school no longer ceases at 
a stated age, but at some convenient season, such as the next end of 
term following upon the fourteenth birthday. Thus the exact age of 

• For an example, see below, p. 3S6 fot»tnote f 

I Ml' Cyril l^urt. reporting; ai» psycliolo^jist to the I.ondon County Council, 
states that ‘A child who is retarded by more than ihrce-lenths of his age is 
regarded as (]Uc\hhcd for a special school ’ Thus, for example, children who, at 
the age of ten, arc doing the work that most children would be doing at the age 
of seven or earlier and again children who. at the age of fifteen are doing the 
work that the most normal children would be doing at the age of ten and a 
half or cailier, should not be admitted to that part of the system of education 
which IS represented in the diagram, but should have provisiou made for them in 
special schools and classes for mentally defective children. 

The proportion of the ptipulation thus excluded from the diagram on account 
of mental deficiency is probably rather less than i*5 per cent. Mr Burt estimates 
that, according to the scale just quoted, 6.50.J out of 454,207 London children 
between the ages of eight and thirteen are deficient. (See Fig 7, between pp. 42, 43 
of the Report on The Distribution and Relations of Educational Abilities quoted 
above.) X more precisely, ‘ordinates.' 


24 — 2 
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transfer of different children from one kind of school to another will 
be different. But the statistician may represent these different ages 
by a curve of frequency distribution*, the highest point of which 
corresponds to the age at which most children experience the transfer 
in question. Professor Pearson calls that point the mode of the 
frequency distribution. It is therefore the age of the 'modal' boy 
that is represented by the figures along the top and bottom of the 
diagram f. It is, however, to be noted that the beginning of the 
diagram at the age of ten does not indicate any transition from one 
type of education to another, or from one type of school to another, 
at that age : it is only because we shall be most concerned with 
education that follows the age of ten that we have not extended the 
diagram to the left to represent the education whicli the modal child 
should receive before that age. 

§ 4. The Vertical Scale. 

The vertical scale of the diagram is niarked along its left-hand 
margin, where the figures represent percentages of normal and super- 
normal boys and young menj. The intercept made on the vertical 

• If, for example, ydx measures the nunil)er of lx)ys who are transferred from 
Elemental^* Schools between the ages of x and x and if a and y he measured 
in directions that are at right angles to one another, then yds the area of a 
column bounded by the x axis at the boilom, by the frecjucncy distribution curve 
at the top. and by the ordinates x and x -i-d.x respectively on tlic two sides: so 
that, when dx is very small, the to}'>s of these roloinns for difloreJit values of x — 
or the locus of the column tops — is the curve of frequency distribution. 'Ihen the 
highest point of this cun.'e, where y is at its maximal value, is called the mode 
of the frequency distribution. The value of x that corresponds to this value of 
V, mark.s the age at which most children experience tne tran^ ter in question, 

t Thus, for example, according to the diagram, the incjde of the frequency 
distribution for boys transferred from Hlenientary to Secondary Schools occurs 
at the ago of twelve. We may call this the modal age of tran.sf«T between these 
two type.s of schools. In the same way the other sharp v'crtical line^ in the diagram 
correspond to the ages at which ‘ modal 'children and young j»eople would, according 
to the system of education which the diagram represents, pass from one tyjie of 
education to another. In particular, the advanced part-time courses provided by 
Senior Technical Schools or Polytechnics do not cease at the age of twenty-one 
for ever>lx>dy; some students may not, indeed, conj])U‘te these courses until 
they are more than sixty years of age. What the diagram represents is that 
more young men complete advanced part-time courses at the age of tw-enty-one 
than at any other age. In fact, according to the system of education represented 
in the diagram, it is not only university part-time classes, to which the diagram 
sets no upper limit of age, but al.so all the mi.Hcellaneous part-time classes, provided 
by Senior Technical Schofils or Polytechnics, that will continue to be attended 
by a diminishing proportion of the pripulation up to, and l>eyond, middle life. 

X As we said above, the. same figures wdll very nearly represent the corre- 
sponding proportions for girls as for boys, so far as the left-hand side of the diagram 
is concerned; but, to the right of the diagram, the figures for young men become 
increasingly difierent from the figures for young women. (Cf. footnote t on p. 386 
below.) 
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line, or ordinate, by the coloured area which corresponds to a type of 
education, or by the black-bounded area which corresponds to a type 
of school, is proportional to the number of (male) pupils of the corre- 
sponding age who should be receiving the type of education, or attend- 
ing the type of school, in question. For example, the intercepts made 
by the coloured areas upon the ordinate that corresponds to the age of 
fifteen years, divide that ordinate from the top to the bottom of the 
diagram in the following proportions: 14, 36, 5 and 45 per cent. 
These figures shew that, under the system of education represented 
in the diagram, of normal and supernormal boys completing their 
fifteenth year, 14 per cent, would be receiving intermediate secondary, 
36 per cent, senior secondary. 5 per cent, senior elementary, and 
45 per cent, junior part-time education. The intercepts made upon 
the same ordinate by the black-bounded areas, that corresponu to 
types of schools, divide that ordinate in the following proportions: 
6i 29. 15, 5 and 45 per cent. As before, these figures shew that under 
the scheme of education represented in the diagram, of normal and 
supernormal boys of fifteen years of age, 6 per cent, would be attending 
a Higher Secondary School, 29 per cent, an ordinary or Lower 
Secondary School, 15 per cent, a Junior Technical School, 5 per cent, 
a Central Elementary School, and 45 per cent, a Part-time Secondary 
School (or Part-time Continuation School, as some prefer to call it). 

Moreover, the vertical scale indicates the proportion of the whole 
number of boys who, on attaining a given ‘ age of transfer,' should 
pass from one type of education, or from one type of school, to another. 
For example, at the age of twelve. 15 per cent, of the children are 
shewn as passing from Elementary Schools to ordinary or Lower 
Secondar)' Schools, 15 per cent.* to Junior Technical Schools, and 
10 per cent.! to Central Elementary Schools. Again, 3 per cent, of 

• These figure.s accord with those roconiniendcd to the Manchester Local 
Edncatiun Authority m a recent (IVcember, i<#rvS) report on Manchester’s 
Education I’roblein' by Mr Spurlcy Ht*y, the Director of Education, it is to be 
hoped (see Ixilow, p. 415) that within ten y'cars Manchester will have ^ven etfect 
to this proposal, so that, as represented in the diagram, ten years hence, 50 per cent, 
of the population will be receiving whole-time secondary education up to or 
beyond the age ol sixteen. It is true that Mr Hey recommends that the transfer 
of the 15 per cent, of cliildrcn from Elementary’ to Junior Technical Schools 
should take place at a later age than that of the 15 per cent, from Elementary 
to ordinary Secondary Schools, w'bilc our diagram represents the transfer from 
Elementary to Junior Technical Schools as taking place at the same age as the 
principal transfer from Elementary to Secondan,' Schools. We are here in accord- 
ance with a resolution adopted by the Association of Technical Institutions at its 
annual meeting in London early in the y’ear 1918. 

f This figure might be considerably increased up to an upper limit of 50 per 
cent. But sec below, p. 423 and the footnote on p. 452. 
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the boys attaining the age of fourteen are shewn as transferring at 
that age from ordinary or Lower Secondary Schools to Higher 
Secondary Schools, there to receive intermediate secondary education ; 
at the same age 8 per cent, enter intermediate secondary courses in 
the ordinary or Lower Secondary Schools; 21 per cent, enter senior 
secondary courses in the same schools; and all the 15 per cent, of the 
boys who are in Junior Technical Schools pass, at the same age. from 
junior secondary on to senior secondary courses. These figures will 
probably suffice to shew how the vertical scale in the diagram is to 
be interpreted. 

It is to be noted that the units in terms of which the vertical scale 
of the diagram is measured are percentages, and not absolute numbers 
of boj's whose age is given. It was therefore unnecessary to make 
the top and the bottom lines of the diagram converge to allow for 
the fact that, owang to the normal operation of the death-rate, there 
would be fewer boys of seventeen than of fifteen in the area — whether 
a province or the whole country — whose system of education is 
represented by the diagram. 

We have already* pointed out that the diagram is concerned with 
university education as well as with other types, so that it cannot 
represent the education of a district or province that is inhabited by 
much less than two million people; for the provision of separate 
university institutions for smaller groups of population would be 
prohibitively expensive. Let us then suppose, for the moment, 
that the diagram relates to the education of boys and young men in 
a province inhabited by five million people. Wc thu'- fix the scale of 
the diagram, and so become able to read off the number of boys or 
young men who should be attending any particular type of school or 
college, or receiving any particular type of education. The number of 
boys or young men who are in anj' one year of school or college age 
is about I per cent, of the population; so that 100,000 boys or j'oung 
men would be repre-sented by any two-year column in the diagram; 
and I per cent, of a complete two-year column, a unit area equal to 
I I . will stand for 1,000 boys or young men attending 

the type of school or receiving the type of education represented by 
the portion of the diagram in which that unit area is situated. Thus, 
in a population of five million people, there should, according to the 
diagram, be h.ooo boys (4,000 receiving advanced secondary and 
2,000 senior technical education) attending the Higher Secondary 
Schools of the province in the two years between sixteen and eighteen 

• On p. 366 abov'c. 
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years of age; or 6,ooo men undergraduates attending its university 
(whole-time) for three years from eighteen. 

It will be asked why i:he diagram has been drawn to shew these 
particular numbers, instead of numbers that are either more or less 
than these. On the right-hand side of the diagram, the scale is mainly 
determined by the need and demand for university education. 
According to the figures published by tlie British Science Guild, the 
number of whole-time students in English universities was, just 
before the war, 5 per 10,000 of the population. The corresponding 
figure for Scotland was 17 per 10,000; and, for America, 10 per 10,000, 
or, including all four-year colleges, 20 j)er 10,000. The corresponding 
figure for Germany was 14 per 10,000. Since positions of authority 
and responsibility tend more and mor<‘ to be occupied by university 
graduates, it is of special impoitanee to a nation that its university 
education should be adequate in quantity as well as in quality. Now 
that the supply of university education in England is far less than 
the demand — a demand not merely from young men whose university 
education has been deferred by the war but, if we may judge from 
the e,\pcrience of a single University College*, fri.>m boys approaching 
the iinii ersity directly from Secondary Schools — it is reasonable to 
propose that the supply of university’ education in this country ten 
years hence should be at least equal (quantitatively, in proportion to 
the population) to that which, twenty years earlier, was already avail- 
able in (he greater part of the English-speaking world. The accom- 
panying diagram therefore represents university undergraduates as 
constituting 18 per io,{)Oo of the population of England ten years 
hence, assuming iliat half as many women a.s men will then be entering 
English universities f. 

The scale on the right-hand sidi of the diagram having thus been 
determined, the scale in the miildle and left of the diagram was fixed 

• Ajiplications from school bin s .uk) un behalf of s( hool bovi> for adinission to 
the ( ollcge of Technology. Manchester, at the begmiuntt ol the following academic 
year (October, 1910) were two ami a half tunes a** nu iierous dnniig one month 
(May-junc) of the preceding spring as they had U-cn m the corre-^ynuiduig period 
of the year befor** the war 

t Accf^rding lo Ihc diagram, 4 percent, of the male popiilation enters the 
universitv. and spends there an average of thn'e years; so that, as 50,000 men 
(or I per cent of the population of 5,000,000) attain university age in any one 
year, there will every year be 2.000 freshmen undergraduates entenng the university 
of a province ot tins si/o If. as in the diagram, the undergraduate courses extend 
over three, years, there will Iheiefore lie O.ooo men undergraduates. And, if about 
half as many women as men should receive a university education, and if the 
average university course lasts for three years, 9.000 students, or 18 per 10,000 of 
the population will be attending a university at any one time. Then 5 per cent, 
of the whole population will at some tune or other enter a university. 
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from the fact that at least one local education authority * is considering 
practical proposals for retaining half the population! in whole-time 
attendance at school until the age of sixteen. This is the proportion 
shewn in the diagram, which also shews the existing proportion of 
the population in attendance at Pubhc Elementary Schools below the 
age of ten. 

§ 5. Types of Education. 

Colouring is used in the diagram to represent types of education, 
unshaded colours representing whole-time education, and shaded 
(singly hatched) colours representing part-time education that is 
received, either in the day or in the evening, by people whose ordinary 
employment occupies the greater part of their time. 

The doubly hatched region on the right of the diagram represents 
those later years of active service to the community, when attendance 
at organised courses of study bearing directly upon one’s trade or 
profession may have ceased, but when private reading, and tutorial 
classes! under the auspices of the Workers’ Educational .Association, 
or other university part-time classes§, may help those who have 
passed the ordinary educational age to modernise their ideas and to 
enlarge their outlook. Classes A, B, C and D in this doubly hatched 
region represent the different types of service described in Chapter 20 1 (. 
The breaks in the lines separating these classes mark the fact that 
transition from one class to another is by no means wholly determined 
by school or college education ! 

It will be observed that the central singly shaded area, that 
represents part-time education in the diagram, forms a kind of bridge 
between whole-time education to the left, and whole-time employ- 
ment to the right. We have already^ pointed out that part-time 
education is no less necessary at the top than at the bottom of such 
a system of education as the diagram is designed to represent ; but, 

• See above, footnote • on p. 369. 

f I.e. half the whole* number of boys and girls who live to be sixteen years of 
age. 

X If the diagram extended further to the right, patches of the light blue singly 
hatched colour, which represents university part-time studies, would appear in 
each portion of the doubly hatched region. But the modal age at which the 
attendance of men, whose formal education has (>een discontinued at an early 
age. enter classes conducted under the joint auspices of universities and the 
Workers' Kducational A.s.s*ociatioii is very little less th.in thirty, and therefore 
beyond the age range of the diagram. 

§ E.g, such as arc provided by the People’s High Schools in Denmark: see 
a paper by J. S. Thornton that forms Chapter xvii of Sir M. E. Sadler s Conttnua- 
tion Schooh xn England and Elsewhere. 

(( See alcove, p 326. Concerning the relative sizes of these classes, sec l>eIow, 
p. 415, especially focjtnote |}. Sec above, p. 360. 
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of course, part-time education will begin and end at different ages for 
different types of students. 

As a rule the lighter colours at the top of the diagram represent 
transitional types of education, while the darker tints below them 
represent terminal types. We have already* noted some of the 
leading characteristics that should distinguish (ransitional from 
terminal types of education. In particular we have observed that 
transitional should, in general, be more abstract and more coherent 
than terminal types of education. For example, in the diagram junior 
secondary education is more abstract and coherent than senior 
elementary; intermediate secondary than senior secondary; advanced 
secondary than senior technical; and intermediate part-time than 
senior part-time education. Moreover, as their names imply, the more 
abstract and coherent transitional courses (marked by the lighter 
colours) prefjare for more concrete and comprehensive terminal 
studies (marked by darker colours) that are to follow in the final t 
and more specific stage of whole-time or piart-time education. 

§ 6. Types of School. 

Lettering represents type of school, college, or other educational 
institution. Indicating types of school by lettering and types of 
education by colouring, the diagram is able to shew that one t>'pe of 
school may provide courses of study of more than one type; and also 
that one type of course of study may be pursued in more than one 
type of school. Thus, junior secondary education between twelve and 
fourteen may be obtained m a Preparatory School, in a Higher 
Secondary School, in a Lower Secondary School, or in a Junior 
Technical School. On the other hand, between fourteen and sixteen, 
a Lower Secondary School may provide intermediate .secondary 
education and senior secondary education : while, between si.xteen 
and eighteen, a Higher Secondary School may provide advanced 
secondary education and senior technical J education ; and, also 
between sixteen and eighteen, a Senior Technical School § may 

• See above, pp. 358 ct seq. f sw footnote + on p. 372. 

J Senior technical courses ineJnde two-year whoJe-tirne courses in industrial. 
comiiH^rt lal, domestic, or any other vocational subjects (including art and 
music), for young jH'ople whose education has reached the standard of the school 
cerlihcate examination, and who do not intend to proceed to a univ’crsity. Senior 
secondary and senior technical courses do not mean narrow vocational courses, 
but a general education which has a centre of interest in some group of occupations 
into one of w’hich the pupil is expected to enter. (See below Chapter 23, especially 
§ 8 and § 10.) 

§ Senior Technical Schools here include schools of art. (.ommerce, or domestic 
subjects, and other similar post-secondary non-uiii\ersity schools. 
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provide (whole- time) senior technical courses and intermediate part- 
time courses. 

We may anticipate a later chapter* by noting here — what is too 
often overlooked — that a school or college may, and ought to, 
exercise upon its pupils or students an educational influence that is 
no less strong and no less characteristic than that of any particular 
curriculum. The school or college influence of which vve are here 
speaking is one of the kind which Oxford and Cambridge associate 
with residence and tutorial superintendence ; it belongs, not so much 
to the lecture room or laboratory, as to the students’ societies, the 
playing fields, the summer camp, and the services in chapel or hall. 


§ 7. Scholarships and M aintenancf Allowances. 

Arrow-heads represent scholarships, tog(‘ther with such mainte- 
nance allowances as are required to secure that every kind of education 
is brought within the reach of all inhabitants of the area — whether 
province or country — whose educational system is represented in the 
diagram. The question of scholarships will be further considered below 
in Chapter 25. It is sufficient to observe now that these scholarships, 
with whatever maintenance allowances are necessary in each case, 
are to be equally available for all persons wherever they may happen 
to live in the area to which the diagram relates - say, England — and 
however little they may be able to contribute towards the cost of 
their own education f. 

The main flow of selected scholars is marked by double-headed 
arrow's. The single-headed arrows indicate the flow tliat results from 
a supplementary selection of a few exceptional persons who, for one 
reason or another, have missed being chosen when the main selection 
took place. Thus the double-headed arrows indicate a constant supply 
of systematically selected persons — and the single-headed arrows a 
few exceptional persons — leaving the school which corresponds to the 

• Chapter 24 below. 

t It will be noted in Chapter 25 that the cost to this country i»f a national 
system of scholarships and maintenance allowances based up«)n this principle, and 
sufficient to enable the numbers of boys and youn^ men over fourteen years of 
age shewn in the diagram, however impecunious their families, to attend the 
various types of school and college represented in the diagram, would l>e well 
within the l)Ounds of financial possibility Kven if maintenance allowances for 
boys who need them had to be 155. per head per week Ijetvvcen fourteen and 
sixteen, 305. per head per week between sixteen and eightt'cn, and £4 pci he;id 
per week Ixftween eighteen and twenty-one, the whole cost of scholarships and 
maintenance allowances would probably be less than the expenditure out t)f public 
fands on elementary education before the war; and less than one-sixteenth of the 
nation’s annual drink bill See Appendix G below, especially p. 501 
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area in which the arrow-head lies, and proceeding, in so far as may be 
necessary at the public expense, to the institution towards which 
the arrow-head points. A single arrow-head enclosed within a ring 
indicates a supplementary scholarship, with maintenance allowance 
where necessary, enabling the exceptional p«'rson who receives it to 
pass on to a higher institution of unspecified type*. 

* The single arrow-heads enclosed in rings arc employed in cases where it was 
not possible, except by giving long shafts to the arrows — as, for example, where 
a few exceptional persons, passing from advanced part-time courses in a Senior 
Technic^il School to whole-time undergraduate courses in a University, are 
indicated by th^ single-headed arrow with the wavy shaft at the twentv years 
ordinate — and so impairing the legibility of the diagram, to shew whither a 
supplementary scholarship would enable a pupil to transfer. Thus, the ringed 
arrow-head on the fourteen years ordinate represents supplementary scholarships 
that enable a few exccptioual Fdemontary School children of the age of fourteen 
to transfer to ordinary Secondary Schools or to Junior Technical Schools, 



CHAPTER 23 


TYPES OF EDUCATION 

We have now to employ our diagram* to illustrate the various types 
of education required by members of the different classes described 
in Chapter 20 j. It will be convenient to consider first the several 
types of education which successively make up the normal education 
of members of Class A, and then to describe the types of education 
that normally prepare for Class B, Class C, and Class D, in that order. 
We shall thus describe some characteristic features of each of the 
sixteen types of education represented in the diagram. Finally, we 
shall indicate how some of these types of education, and especially 
those provided by part-time courses, may be employed in an order 
different from the normal so as to afford alternative educational paths, 
differing from the normal avenues of approach, to the several classes 
of occupation. 

§1. Nursery Education. 

The beginnings of formal education — that part of the whole 
educational process in which, as we said*, human educators intervene 
— take place in the nursery or, at least, at home. Education in the 
nursery, the nursery school, and the infant school, need make but 
little progress with the building up of the single wide interest, or 
with the increasing of 'g' by practice in concentrating attention : aims 
with which the types of education that belong to later adolescence 
are so much concerned. Rather is it the function of the earliest 
education to increase the unorganised fringe that is relatively so large 
in the neurography of infancy and early childhood §; to form the 
central nucleus of the future single wide interest by familiarising the 
child with the idea of God as the source of all good gifts, and the 
beneficent central power of the universe ; and to connect this central 
nucleus directly to as many as possible of the elements in the un- 
organised fringe of the childish neurography, and especially to those 
concerned with right conduct. 

* Facing p. 319 above. t above, p. 326. 

t See above. Brxjk I, Chapter 2, p 12. 

§ Cf, VVilhani James' oljservation, already quoted, that 'Childhood has few 
organised interests.' (Loc. cil. 'Vol. i. p. 417.) 
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The growth of the unorganised fringe, that corresponds to manifold 
and disconnected experiences, is to be fostered and guided in two (by 
no means mutually exclusive) ways. The first may be called aural or 
visual instruction, and consists of making the child acquainted with 
some new thing: a new colour, for example, or a new story, or a new 
country. The second may be called practical instruction, and consists 
in giving the child the use of some material object (such as a boat, or a 
pony, or a dog, or, in general, a toy) with which he may become familiar 
by handling it and by other bodily movements. .Such practical 
instruction enables the child to learn for himself to behave intelligently, 
and ultimately automatically, in the presence of objects with which 
accident or aural or visual instruction has first made him acquainted. 

But it is not long before abstraction and analysis* have to intro- 
duce the beginnings of thought-organisation into the education of even 
very i'oung children ; for this process is involved in naming particular 
objects, selected parts of the whole field of consciousness. In fact, 
learning to talk and to count is the beginning of organising thought 
and of forming that intermediate zone — the scientific endarrhy sur- 
rounding the central purpose-system — with which subsequent types 
of education, and especially the transitional types that belong to later 
adolescence, have so much to do. 

§ 2. Eletnenlary and Preparatory Education. 

We pass from the education of very little children to the types of 
educatit ii — preparatory and elementary — which, with the ' modal ’f 
child, should end at about the age of twelve. The last two years of 
education of these two types are represented in the first tw'o-y'ear 
column of our chart. 

In this stage of education, that finishes at the age of twelvej, the 
beginnings of thought-organisation, or abstraction in the direction of 
forming a single wide inteiest, should receive more attention than in 
the earlier stage, but not nearly so much as in the following stages. 
For elementary and preparatory education should still be largely 
concerned with increasing the unorganised fnnge of the neurography, 
and with connecting the elements of the fringe directly to the central 
nucleus of the future single wide interest-system; so that, in our view, 

• See above, pp. 19S, igg. f See above, p. 368. 

J Throughout the present chapter wc shall, in the interests of brevity, use 
this or an equivalent phrase to express the fact that the mode of the frequency 
distribulton of ages, at which the type of education in question should be completed, 
occurs at the age (of twelve, or at whatever age may be) mentioned in the text. 
In other words, when we say that a type of education is to begin or end at n years 
of age, wc mean that the. modal boy or young man is to begin or end the type of 
education in question on attaining n years of age. (See above, p, 368.) 
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religion should not merely enter preparatory and elementary education 
as one of many equal subjects, but it should enter into every lesson 
on the time-table : it is not merely religious instruction but religious 
education — education inspired by the Spirit of the Lord, education 
centred in spiritual things — that is wanted*. For the rest, instruc- 
tion, pure and simple — aural, visual and manual t instruction — 
continues to play an important part at the stage to which elemen- 
tary and preparatory education belong. The information acquired 
at this stage through ears and eyes, as well as the results of the 
practical instruction, are, in the main, 'knife and fork studies f.' 

It may be convenient briefly to indicate how the lieadings under 
which we considered the concern of nursery education with widening 
the unorganised fringe of neurography, and with introducing the first 
beginnings of organisation, apply to some of the subjects commonly 
studied in the course of elementary and preparatory education. These 
groups, which are by no means mutually exclusive, were: 

(a) instruction, aural or visual, concerned with forming the 
first elements of a child’s ncurograms for new facts — or, in short, 
acquainting him with new facts — that would not ordinarily come 
within his infantile experience so as to attract his attention, but 
W'hich he will nevertheless need to know before he is much older ; 

(b) manual or other practical instruction, concerned with widen- 
ing and extending neurograms so as to include elements (probably 
belonging to the Kolandic cortex) whose connexion with one's neuro- 
gram of an object enables one to act intelligently in the presence 
of that object : and 

(c) comparatively abstract studies, among the first of which 
are learning to talk and learning to count, concerned with the 
beginnings of abstraction and thought-organi.sation. 

In the elementary or preparatory stage of education, history, 
geography, and nature study will, in the main, belong to group (a). 
For history, as studied by children, consists of stories that acquaint 
the children with the basic facts of sociology. It is studied because 

• See above, pp. 296 and 347. 

t We use this word here instead of the word 'practical' because the practical 
instruction defined above, although it is concerned with all voluntary movements 
and could therefore tiest be desenbed by the impossible word ' skeletal/ has after 
all most to do with the hands. 

X Cf. Professor Adams’ Evniuhon of Educational Theory, p. 16. These ‘knife 
and fork studies’ — the phrase is Lord Avebury's — are a i]ece.s.sary preliminary 
to the later stages of education. For example, unless a child can read simple 
words in his owu language, his further education is hamt>cred, even if reading 
could be a wholly unnecessary accomplishment in his particular walk ui life. 
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of the high place which the central essences of sociology occupy in 
the endarchy of science as completed by the Christian hypothesis. 
But the information conveyed by the stories, which are all that a 
child learns of history, does not form part of his single wide interest 
until, later on, the central essences of sociology are abstracted. To 
become acquainted with the stories and never, not even at political 
meetings in later life, to study the principles, will not contribute to a 
single wide interest. In fact, history at this stage is not concerned 
with thought-organisation, but with instruction about apparently 
disconnected facts. Geography, too, at this stage is only concerned 
with basic facts, whether of sociology or of natural science. Later on, 
one’s interest in one’s British citizen.ship sutfers unless it includes 
some knowledge of the geography of the Briti.sh commonwealth, and 
one’s interest in one's world citizenship suffers if one is ignorant of 
world geography; and, in either case, the motive to achieve a com- 
mon purpose suffers too. But the connexions which ucld together the 
miscellaneous facts that form one’s childish knowledge of geography, 
so as to include it in its proper place in one’s single wide interest, 
hardly begin to be established until childhood is at an end. Nature 
study, again, is, at this stage, concerned with basic facts. .\s with 
history or geography, its study does not contribute to the single wide 
interest unless and until it is continued and integrated by the ab- 
straction of central essences. 

lieading, writing, the study of a foreign language, and handicraft, 
will, at this >tago of education, mainly belong to group {b), although, 
as we said, overlapping between different groufis is bound to occur. 
Reading, pure and simple — reading about familiar subjects with the 
aim, not of acipiiring n<'w information, but of becoming familiar 
with the written symbols for facts with which the reader is already 
acquainted — we have to include m group (b) because reading of this 
kind aims at widening the ri'ader’s neurograms for facts already 
known to him, by extending thosi' neurograms to include elements 
that correspond to the \'isibie written symbols tui thefactsin question, 
as well as elements whose activity accompanies the oral expression 
of those symbols. In the same wayq writing, pure and simple — writing 
words w’hich one has already learnt to read, and with some meaning 
of which one is already acquainted — belongs to group (i) ; for such 
writing involves manual and other bodily movements, arid thus adds 
to existing neurograms the elements w’hose activity accompanies the 
movements in question. .At the elementary and preparatory stage of 
education, the study of various foreign languages also belongs to 
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group {b), for it consists mainly in learning more names for familiar 
facts. Moreover^ a foreign language studied at any later stage of 
education, even in a university by students whose only object is to 
understand the expression in the foreign language of thoughts which 
they would understand if expressed in their own language, or else 
to express in the foreign language thoughts which they are already 
able to express in their own, would also belong to group (6)*. It 
should be added that this kind of study of a foreign language ought 
to form part of the education of childhood, rather than of adolescence 
or maturity. In the words of Sir Stanley Leathes: ‘ If a parent wants 
his boy to learn French and German, he had better see that he learns 
them before he is ten; if possible, before he is eight.' f Handicraft, 
again, evidently belongs chiefly to group (ft). For many pupils, however, 
and especially for those who become craftsmen, handicraft will later 
on form a central interest, closely connected with their supreme 
purpose, and forming the link between that purpose and most of 
their other school studies. Moreover, as Rousseau pointed outj, 
school handicraft may extend the interests of pupils who will not 
become craftsmen, so as to make those interests overlap the interests 
which their fellow citizens take in their own craftsmanship. 

Of the studies that commonly form part of elementary education, 
mathematics alone — arithmetic, some geometry, and perhaps the 
elements of algebra — belongs mainly to group (c). The same is prob- 
ably true of preparatory education also, although it has been the 
usual practice of Preparatory and other Secondary Schools to lay 
more stress than is commonly laid in Elementary Schools on the 
aspect of education that we have connected with group (c). But the 
difference between preparatory and elementary education, as hitherto 
provided in this country, is more a matter of practice in the pow'er 
of concentrating attention, and so of increasingg, than of neurography 
or subject matter. It is in private study, and especially in homework 
exercises upon such subjects as Latin and Euclid, that the Preparatory 

• As in the case of every other subject mentJoneU in thi.s and the preceding 
paragraph, it is not the subject, but the subject as studied during elementary or 
preparatory education, that belongs, in the main, to the particular group to which 
it has been assigned in the text, h'or examj>le, at a more adv'aoccd stage a foieign 
language may be studied m connexion with sociology, attention being given to 
the SiUlichkeit of the foreign {>eoplt-, or from the point of view of philology. It 
may, hoivever, be remarked that, where the study of a foreign language is not 
to be earned to an advanced stage, the sociological {SittUchhat) interest of the 
study can generally be better served by the study of the history and institutions 
of the foreign people, and of tran.slations of their literature, than by studying only 
the elements of their language) cf. p. 354 above. 

f Loc. ctf. p. 95. I See above, p. 279. 
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School boy has better opportunities than the hoy from the Elementary 
School* to practise concentrating attention and so to develop t ‘g-’ 
And indeed subjects of this kind have probably been selected for the 
curricula of Preparatory Schools, or at least for the curricula of the 
Higher Secondary Schools to which Preparatory Schools are intended 
to lead, for the sake of the high degree of concentration of attention 
required for studying them as they usually are studied on the classical 
sides of English ‘public schools,’ rather than for the sake of making 
the pupil acquainted with their particular subject matter. At aU 
events, the thirteen Oxford Preparatory School boys, whom Mr Burt 
examined, possessed on the average a considerably higher degree of ‘g’ 
than was possessed by the thirty Elementary School boys whom he 
examined at the same time. .'\s has already'^: been said, Mr Burt 
attributed the superior general ability of the Preparatory School boys 
to the fact that they ‘were in nearly every case sons of men of 
eminence in the intellectual world, that is to say of Fellows of the 
Royal Society, university professors, college tutors, and bishops,’ 
while ‘ the boys of the elementary school were of the lower middle 
class, sons of local tradesmen.' But, for the reasons already stated, 
we incline to attribute the superior general ability of the Preparatory 
School boys, partly at least, to the fact that their education was far 
more likely to increase 'g,‘ than were the more comprehensive, but less 
concentrated, studies cif the Elementary School, 

The ditfercnce.s we have observed to exist between elementary 
and preparatory education, as hitherto provided in England, may, to 
some extent, be justified by the fact that, hitherto, children who have 
attended private Preparatory Schools or Secondary Schools before 
the age of twelve have generally had a much longer school life still 
before them than children who have attended Public Elementary 
Schools up to at least the age of twelve. For the fact that an Elementary 
School child in his twelfth year was, as a rule, approaching the end 
of his whole-time education, wa.s a sufficient reason for his education 
being more terminal in character than that of ilie Secondary School 
boy of the same age. But when the duration of a child's whole-time 
education depends only, or chiefly, upon his own personal qualities — 
and especially upon his general ability and ambition or aim — the 
justification for this particular difference between elementary and 

* In many i£ not most parts of England — in striking contrast with Scottish 
practice — Elementary School children are not even allowed to take books home, 
on the ground that the school-books belong to the local education authority and 
not to tlie chddren I 

t See above, pp. 137, 138. t See above, p. 136. 


G. K. 
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preparatory education will have disappeared. Indeed, had oar 
diagram been designed to represent education in England fifty instead 
of ten years hence, the first two-year column of the diagram might 
well have been printed in the same colour from top to bottom. 
But it is too much to hope that, within the next ten years, such differ- 
ences as remain between elementary and preparatory education will 
wholly depend upon the qualities of the children receiving education 
of these respective t}rpes. In particular, it is too much to hope that, 
within ten years, the language spoken by children attending Elemen- 
tary Schools on the one hand, and Preparatory Schools or ordinary 
Secondary Schools on the other, will have become indistinguishable ; 
and, until this language difficulty has been overcome, it will be very 
hard to remove those other differences between preparatory and 
elementary education that do not depend upon the intellectual 
qualities of the children. This and other differences that we have still 
to note as existing between elementary and preparatory education, 
resemble the differences that distinguish terminal from transitional 
courses at a later stage. 

Thus elementary education has been more concerned than pre- 
paratory education with widening the child's interest by acquainting 
him with new facts: in short, by the studies that mainly belong to 
our group (a). The reason is doubtless to be found in the different 
nurture that has hitherto marked children following preparatory and 
elementary courses respectively; for the children in Preparatory and 
other Secondary Schools have, for the most part, developed wider 
interests than are possessed by the average Elementary School child 
of the same age, because of their less restricted home surroundings, 
and especially because of their better educated parents. Then again. 
Elementary Schools have, as a rule, given more attention than 
Preparatory Schools to handicraft and other practical instruction. 
It has been assumed that children attending Preparatory Schools and 
other Secondary Schools would be able to obtain at home, and 
especially in the holidays, that practical experience of constructive 
work in wood, metal, or other material*, which the child receiving 
elementary education could only receive at school . On the other hand, 
preparatory courses have tended to include a larger proportion of 
abstract study, work that is not closely connected with the practical 
experiences of home or school life. Latin and Greek, for example, are 

• For exampiu, concrete. The pleasure which some children derive from 
making, or helping to make, concrete structures is ciescrilicd by M. E- I'Tancis in 
The Things of a Child; and by Professor E. B. Poulton, F.K.S., m his life of his 
son Ronald PatUion. 
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often taught to children under twelve in Preparatory Schools because 
these are instrumental subjects — ‘knife and fork studies’ — that 
prepare for junior secondary education of a particular kind that is 
ofiered by Higher Secondary Schools. But, as we said, the chief 
difference between preparatory and elementary education in England 
to-day consists in the greater importance attached by the former to 
increasing general ability, or ‘g,’ by hard study of whatever subject. 

§ 3. Secondary Education : Junior, Intermediate, and Advanced. 

According to the plan laid down at the beginning of this chapter*, 
we have next to consider the further education of the future member 
of Class A who is following the normal avenue of approach to his 
profession. From the age of twelve to the age of eighteen he will 
receive secondary education, of which we may recognise three succes- 
sive types, junior, intermediate, and advanced, each occupying two 
years. All of these belong to the transitional category described in 
an earlier chapter f, for the aim of each of them is to prepare for 
higher whole-time education that is to follow. To the terminal type, 
on the other hand, belong senior secondary education which, as we 
shall seej, will form the greater part of the provision of the ordinary 
or Lower Secondary School, as well as of the Junior Technical School, 
for pupils between fourteen and sixteen years of age; and the senior 
technical courses which Higher Secondary Schools may provide for 
the last two years of the school life of those young people who are 
not going on to the universities, are also of the terminal type. 

If the future member of Class with whose secondary education 
we are now concerned, has attended an Elementary School nearly up 
to the age of twelve, he should, for rea.sons which we shall further 
consider in the next two chapters, receive no more than his junior 
secondary education in an ordinary or Lower Secondary School. That 
is to say, he should enter his Higher Secondary School by the age of 
fourteen and there receive the intermediate and advanced secondary 
education that will occupy the remaining years of his school life untU, 
at or soon after the age of eighteen, he enters a university to read 
for an honours degree. 

It is during the period of junior secondary education that, as we 
have seen§, a central purpose in life may begin to become dominant 
in the growing wide interest. From that time onwards, the chief 
concern of transitional secondary education — including junior, inter- 

• See above, p. 37O, t above, Chapter 21, § 8. 

X See below, Chapter 23, § 10. § On pp. 340. 341 (Chapter 21, jf 6). 

25—2 



384 


A SYSTEM OF EDUCATION 


III. 23. 3 


mediate, and advanced secondary courses — is with the structure* of 
a pupil’s single wide interest as a whole. Of transitional secondary 
education it is far more true than of elementary or preparatory courses 
w'hich precede it, or of terminal courses which follow it, that the 
curriculum is an organic whole, rather than an assemblage of standard- 
ised parts. It resembles a living organism or a work of art, rather 
than a Ford motor car or a standard ship! It does not consist of the 
independent study of many branches of knowledge; and its effective- 
ness is not to be tested merely by an e.xtcrnal examination of pro- 
ficiency in separate subjects J regarded as isolated units. Rather, as 
W'e said§, is its first concern to form and, by means of strong emotional 
associations, to deepen the pupil’s central purpose. The chief function 
of secondary education, and especi.ally of transitional secondary 
education, is, in fact, to foster the growth of true religion — ' not 
theology nor yet ethics, but personal and experimental. ’1| 

Around this centre it has also to build up, out of the miscellaneous 
information obtained in childhoodf and its own coherent curriculum, 
some of the most valuable and important parts, particularly in the in- 
termediate zone* *, of that single wide interest which should continue 
to grow throughout maturity. This intermediate zone has to corre- 
spond as closely as possible with some region of the endarchy of 
science that shall extend to the limits of the discovered portion of 
the endarchy. Thus will the intermediate zone of the pupil's growing 
single wide interest include elements that correspond to some of the 
most valuable of the discovered essences of the endarchy of science. We 
are thus applying our general principleft by starling from practical, 
concrete experiences, and from them building up a single wide interest 
by abstraction so as to reach as near the centre of the discovered 
portion of the endarchy of science as the available time and the 
ability of the student permit ; or, in other w'ords, so as to reach the 
highest principles, laws, and generalisations which subsequent 
terminal (whole-time and part-time) courses will afterwards apply to 
the field of experience where the student’s walk in life will, for the 
most part, probably lie. 

Another reason why transitional secondary education, especially 
in later adolescence, should include and, subject always to the most 
central purpose, be centred in the highest, and, as they often are, the 

• See above, pp 334 ti. ,n<> f See alxjve, p 337. 

{ above. Chapter 21, § 5. J Sec aUjvi-, pp 334 to 336. 

!i Cf. (. Stanley Hall, Ai’ileuenir, Vol. n. p, 326 (quoted atK)ve on p 297), 

«; See above, p. 340. •* See above. Chapter 2t, § 4. 

•fl See above, Chapter 21, §6, p. 342. 
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most recent, generalisations of organised thought* * * § , is that these 
generalisations appeal to the emotions f of later adolescence and 
awaken the enthusiasm of young people who are on the threshold of 
manhood or womanhood. The result is that the student's neurograms 
for such generalisations acquire the depth and permanence that fit 
them for the central position they should occupy in the growing single 
wide interest-system. 

Still another reason why the secondary education of future members 
of Class A, who, as we saw}:, require a specially high degree of 'g' or 
‘skill in thinking, ’ .should thus concern itself with abstractions, is that 
progress in such abstract studies demands concentrated attention and 
so, as we have already pointed out§, is peculiarly well fitted for in- 
creasing 'g’||. 

We have secn^f that the greater the general ability, or ‘ g,’ possessed 
by a pupil, the longer in general should his whole-time education 
extend. The longer also will it be before the education, which he 
receives in common with other boys of like ability who will ultimately 
engage in different forms of Class A service to the community, should 
cease, not merely to be of the same type as that of the other boys, 
but actually to include the same subjects studied in the same way. 
Rut when the age for discontinuing whole- time education is imminent, 
terminal courses will provide different education for boys of like 
ability wlio are to find employment in different groups of occupations. 
While, 1 1 their commencement, terminal courses must aO be continuous 
with the transitional courses that precede them, they will, towards 
their close, involve the stud}' of different subjects, or at least a different 
study of the same subjects. So there will have to be many varieties 
of terminal courses. Moreover, the transitional courses that prepare 
for, and arc continuous with, terminal courses that are different, not 
merely at the end but also at the outset, must themselves differ (not 
in type but) in subject matter**. And, in general, the normal} } educa- 
tional paths that lead to different fields of service should fork with 
increasing frequency as the end of whole-time education approaches } } . 
It follows that the different types of education which a world-wide, 

• l.e the incomplete ondiirchy of science, see above, footnote § on p. igg. 

t Cf. p. 345 above, 

I On p. 327 abo\ e. 

§ On p. 361 aboAC. 

II See above, p 333 and footnote ft on p. 3^1. 

^ Sec above, p. 325. 

•* See above, p. 336, wlierc emphasis is laid on the right kind of abstract study. 

t'l See above, p. 376. 

IX Cf. p. 325 above. 
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national or provincial system provides for future members of Class A, 
should offer a progressively increasing variety of subject matter* * * § . 

Remembering what has already been said of the supreme import- 
ance of making the central spiritual purpose central in secondary 
education, and distinguishing the different varieties of junior, inter- 
mediate, and advanced secondary education, not by any difference in 
emphasis on the central purpose, but by the region of organised 
thought which they respectively make next most centra], wc may 
therefore suggest that a complete system of education should Offer — 
together W'ith ample opportunities for physical exercise, handicraft, 
drawing, and (for girls) domestic subjects — the following varieties of 
junior, intermediate, and advanced secondary courses to every boy 
or girlt who is selected to receive education of those tyfX‘S+ : 

Junior Secondary Courses, that form a single wide interest 
having : 

I. Cl-assics nearest the central purpose, but also including 
English, mathematics, natural science, history, geography, and such 
other languages as will be studied at least up to the standard marked 
by the School Certificate examination §. 

• Thus university graduates, arc being triuncO in method', of research 
during the two or tliree years tliat follow their first graduation, may each be 
following H difierent course of study adapted to hus individual needs. Of under- 
graduate honours courses preparing for graduate stud> and research the vanety, 
while still large, will be less than that of graduate studies. The advanced secondary 
courses that prepare for undergraduate studies must again ho of several dilierent 
kinds, but the variety need not be so great as of university hontiurs sdiools' or 
'triposes.' The variety of intermediate second.an- cr^urses n>ay t>e smaller still, 
while of junior secondary courses one or two kind^ will jirobably suflice. 

t Since girls in their early twenties are far njore matuie Uian hijy$ of the 
same age, girls may lx* said to have more grovmg-up to dr> iii their teens Iheir 
schocjl routine .'^hould therefore allow them more leisure for their own thoughts, 
especially between the ages (»f fourteen and sixteen It is accordingly suggested 
that girls sluiuld take three years ovci the intermediate secondary studies that 
boys will usually complete in two years: ami that therefore the usual age at which 
girls enter universities should be at least one year in advance of the age at which 
boys come up to unucrsitics direct from school 

I l.ater in the day on which the outlines of these ten courses were dictated, 
tliere came into the writer s liands a note by the headmaster of blierborne Schwil 
entitled Subjects of Study in a Public StAool In this pamphlet hr Nowell Smith 
provides one (junior secondary) course in the J.ower Schcx)l. three (intermediate 
secondary) courses in the Upper School; and /ot/r (advancetl secondary) courses 
in the Sixth Torru. He thus makes the nufnl>er of sides of the school (or, as we 
say. varieties of courses) increase as the work becomes more advanced. 

§ 'ihe examination for the SchixA Certificate — the Schcxil Certificate examina- 
tion, as It is called in the text and in the regulations of the joint Matriculation 
Board for the Univer.sities of Manchester, Liverpool, Leeds, Sheffield, and Birming- 
ham; or the First School Examination as it is described in official literature — is 
an examination conducted by a university examining body for pupils who are 
completing their intermediate secondary education. 



III. 23. « 


TYPES OF EDUCATION 


387 


II. Natur(d science nearest the central purpose, but also in- 
cluding English, mathematics, history, geography, and such other 
languages as will be studied at least up to the standard marked by 
the School Certificate examination. 

Intermediate Secondary Courses, that form a single wide 
interest having : 

I. Classics and ancient history nearest the central purpose, but 
also Including mathematics, natural .science, and such other foreign 
languages as will be studied at least up to the standard marked by 
the School Certificate examination. 

II. Modern studies (English and foreign languages, literature, 
and history) nearest the central purpose, but also including Latin, 
natural science, and mathematics; and possibly — if it can be studied 
up to the School Certificate standard — Greek, among subsidiary 
subjects. 

III. Natural science and mathematics nearest the central 
purpose, but also including a modern foreign language, and — if they 
can be studied up to the School Certificate standard — Latin and 
Greek as subsidiary subjects. 

Advanced Secondary Courses*, that form a single wide interest 
having ■ 

I. Classics and ancient history nearest the central purpose, but 
also including English and other subsidiary subji cts. 

II. Modern humanities, principalty languages , nearest the central 
purpose, but including modern history, and also including Enghsh and 
other subsidiary subjects. 

III. Modern humanities, principally modern history, nearest the 
central purpose, but also including languages and economics, as well 
as English and other subsidiary subjects 

IV. Natural science nearest the central purpose, but also in- 
cluding mathematics and English and other subsidiary subjects. 

* The tollowinR five varieties of advanced secondary courses correspond 
approximately witli the tliree divisions into which the Higher School Certificate 
examination — or Second School Examination — is generally divided, our second 
and thirit varieties being generally included in the second group of Higher School 
CertifiCiite subjects, and our fourth and fifth being included in the third group. 
But the Joint .Matriculation Board of the Northern Universities divide their 
second group approximately as \vc have divided it. See .\ppendix F for particulars 
of this examination as conducted by the joint Matriculation Board in 1919. 
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V. Mathematics nearest the central purpose, but also including 
natural science (astronomy, mechanics, physics, and chemistry), and 
EngUsh and other subsidiary subjects. 

In accordance wdth what has already* been said about the 
importance of giving form-masters a dominant place in secondary 
education, especially in its earlier years, it is desirable that at least 
half the teaching week should be given by every boy, at any rate 
during the junior and intermediate courses, to work under one form- 
master. It is the form-master whose princijial concern it will be to 
relate the pupil’s growing single wide interest to a central Christian 
purposef. Throughout junior and intermediate secondary education, 
it is also the form-master who should teach English During junior 
secondary education, the form-master should teach history and 
geography, and, on the classical side, undertake part, at least, of the 
teaching of natural science. During intermediate secondary education, 
the classical or modern side form-master should still take part in the 
teaching of natural science to the boys in his form. .\t the same stage, 
the form-master on the science side should teach his boys, not only 
aU their English as we have already .said, but, if po.ssible, all their 
mathematics § as well. 

During advanced secondary education, it is still desirable that the 
pupils should give more than half the week to those subjects on which 
their coherent curriculum is focussed, but it is no longer as important 
as in the earlier|( stages of secondary education, that the.se focal 
subjects should be taught by one form-master. Indeed, as we said^, 
an increasing degree of interchangeability between university lecture- 
ships and sixth-form masterships in Higher Secondary Schools is much 
to be desired. To this end, sixth-form masters might well be encouraged 
to engage in researches under the general direction of a neighbouring 
university. In so far as geographical considerations permit, these 
investigations should involve work in the university laboratories, 
library, or elsewhere within the precincts of the university; but, even 
when the distance between the School and the university is too great 
for such an arrangement to be practicable, the possibility of a school- 
master engaging in research, and of his research keeping him in touch 
with university life and thought, is by no means wholly precluded. 

In case it be again objected that, when form-masters teach 
subjects other than those in which they have specialised, their 


• See above, pp. 270, 34b et beq. 
X See above, pp. 347, 348. 

U See above, p. 34b. 


t See above, p. 347. 
§ See above, p. 348. 
See above, p. 349 
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teaching will necessarily suffer in comparison with that of experts, 
we remind ourselves once more* that the same subject should be 
studied in different ways by boys on different sides of their school; or, 
in other words, by boys who are following different varieties of the 
junior, intermediate, and advanced secondary courses outlined above; 
in short, by boys who are looking forward to walks in life that are 
very different although they may all belong to Class A. 

We have retained classics as the focal subject of one of the alterna- 
tive secondary courses at each of our three stages, junior, intermediate, 
and advanced; and for two principal reasons. The first is that the 
university study of classics will always be necessary for the purpose 
of keeping the thought of our time in touch with the best of 
the thought of ancient Greece and Rome; while the study of classics 
at this stage will be sure to suffer if it has not been approached by 
strenuous classical study in Secondary Schools. For some time to 
come, however, the proportion of boys whose interest will be centred 
in classics throughout their secondary education will probably exceed 
the proportion of adults whom the community will need as classical 
scholars. This leads us to our second reason for demanding the reten- 
tion of classical sides in Higher Secondary Schools : namely, that the 
teaching of classics for many generations has resulted in a comparative 
perfection of method that enables form-masters to secure far more 
concentrated attention from their classical forms than the various 
specialist masters, who are responsible for modemstudies, can generally 
obtain from their pupils f. Moreover, the classical studies are by 
tradition more closely welded together, and are thus more effective 
in developing a single wide interest, than is the case with the work 
done on the modern and science sides of most Secondary Schools J . 
There does not, however, appear to be any inherent reason why 
modern humanities or natural science or mathematics should not be 
so taught, by suitably trained form-masters, as focal subjects, and so 
related to a central purpose and to subsidiary subjects of a coherent 

• See above, Chapter 21, §8, especially pp. 355 and 357. 

f Cf, Mr Kohinson’s jiistihcation td classical studies, quoted above on p. 333. 
See also the quotation, on the same page, from Mr Fairgrieve. 

J Sec above, pp. 338 and 359. I'o the passages quoted on these pages from 
Sir Joseph Thomson's Committee's Report, we may here add the following sen- 
tences: ' It cannot liowcver be said that up to the present there has t>een either in 
t!ie schools or in the universities any clear conception of modern studies which 
might give these siile.s a meaning and an aim. The teaclung of Cla.ssics has behind 
it a longer tradition and is on the whole better understood, with the result tliat 
teachers are on surer ground. It looks forward to an end which is clearly marked 
by the Oxford School of Literae Humaiiiores or the Cambridge Classical Tripos.' 
(Report, he. cit. p. 12.) 
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curriculum, as to make them no less effective than the traditional 
discipline of classical sides in practising concentration of attention 
and in developing single wide interests. This reform of junior and 
intermediate secondary education on modern and science sides — in 
our plan the mathematical side does not begin before the sixth form, 
or, as we have called it, the period of advanced secondary education — 
is indeed urgently needed. Until it has been effected, many able boys, 
whose future walk in life could better be approached by transitional 
secondary courses focussed in modem humanities or natural science, 
will rightly continue to spend much of their school time on classics, 
with the result that, for the sake of the advantages in developing ‘g’ 
and in forming a single wide interest that are not obtainable in the 
lower forms of modem and science sides, many of the ablest boys will 
still be compelled to cumber their minds with what Professor Whitehead 
calls a 'horrible burden of inert ideas.’* 

It remains to add that the subsidiary subjects, w-hich should be 
included in the coherent curriculum of any of the tent kinds of 
secondary education that we have outlined, need by no means be 
confined to those that we have named. In particular, organised games 
and social activities of various kinds, to some of which we shall have 
occasion to refer in the ne-xt chapter, have their places in all secondary 
education. 


4. I'nivcrsity Entrance. 

The future member of Class A should, as a rule, remain at his 
Higher Secondary School until he has spent two vears (receiving 
advanced secondary education) in the si.xth form, and has reached 
the standard of the HighcrSchool Certificate in the branch of knowledge 
which he wishes further to pursue as an undergraduate in a university 
‘honours school.’ He should, as indicated in our diagram, enter the 
university at or soon after the age of eighteen. It is true that the 
future engineer often spends some time in an engineering works be- 
tween school and college, but there is a growing consensus of opinion 
that this period should not be too longj ; perhaps from Christmas until 

* See above, p. 357. 

t Five advanced, three intermediate, and two junior. 

t ' Something may lx: said tor the view that the time spent in works between 
school and college is of great use in bnnging the student into contact with things 
about which he will study at college, in broadening his outlook upon the world, 
and m subjecting him to works discipline. As, however, he has not yet learnt 
[from advanced secondary studies] the principles involved in the machinery and 
processes displayed in the factory, he cannot hope to acquire knowledge at as 
great a rate as during the two years’ apprenticeship following his college course. 
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the following October* would be ideal if both school-leaving and 
university-entrance scholarships could be awarded, as those of some 
Oxford and Cambridge colleges already are, just before Christmas 
In fact, as Sir Joseph Thomson’s Committee point out, ‘ It is desirable 
on educational and other grounds that boys who intend to pass on 
to a university should as a rule remain at the secondary school up 
to the age of eighteen, provided that the school is so organised as to 
furnish satisfactory [advanced sccondaryjJ courses in the various 
groups of subjects appropriate for them.'§ The Committee accordingly 
recommend that ' Eighteen should be the normal age of entry from 
secondary schools to the universities.’ || It is, however, still the 
practice of most English universities to make sixteen the minimum 
age for entry. So long as this minimum is only intended to mark the 

For this reason, the time spent 111 works between school and college should not 
extend over too great a period, and this period should not reduce the essential 
training in works after the ctOloge course has been ccimpleted. The abler the 
student, the less necessary in general is the short works course between school 
and cnllege. Perhaps an ideal arrangement would be for a boy to win his university 
scholaiship in December, leave school at Christmas, sjvend nine months in the 
works, and enter upon his college course in tlie following Octol>er.' (Report on 
Engineering Education and liesrarch approved by tlie ( ounci) for Organising 
British Kngineenng Industry, since combined with the British Kngineers’ Assocu* 
tion. in 191O; p. 10.) 

• The interval that, in some cases, may l>e spent in v\orks )x‘twecn school and 
college IS marked by the thick black line at the top of the eighteen-years ordinate 
in the diagram The width of the black line is less than proportional totheChnstmas 
to October fieriod suggested in the tevt. for it i.s only a comparatively small 
number ni boys who should interrupt their academic training by spending nine 
month.s or a year in works, or in otherwise obtaining practical experience, between 
.S'.hool and collegf. 

t Thi.s suggestion is at variance with a finding of Sir Joseph Thomson's Cotn- 
mittee, namely that: 'The interval lK*tween the date of the Liinivcrsity entrance] 
•schoiarship examination and the time of coming up into residence is too long, 
and we recommend that the examinations should he hold not earlier than ist 
March.' (Report, loc. cit. p. 01.) If this recoinmendalion of Sir Joseph Thomson’s 
Committee were adopted, the tliHiculty alluded to in the text might still be met — 
but not. it is submitted, so satisfactorily — by adopting a suggestion made by the 
Con.sultative Committee of the Hoard ol Education in their ‘Interim Report on 
Scholarships for Higher Education’ [Cd. namely, by allowing a scholar to 

postpone taking up bis scholarship. They wTite; ‘Our conclusion is that if a 
Scliolar desired to defer liis entrv to the University for the purpose of acquiring 
experience in works, permission sliould not be refused on proof that some suitable 
establishment was willing to take him and give liim an adequate chance of 
acquiring the* appropriate exix’ricnce.’ (Report, Mr. cit. p. .}n.) 

t See above, pp. 383 and 387. 

§ Loc. cif. p. 27. 

)f Loc. cU. p. 27. The Report adds: 'In making this re<.:ommendation we are 
supported by all the witnesses who have given evidence to u.s on the subject.' 

Compare the findings of the Consultative Committee of the Board of Education 
in their ‘Interim l^oport on Scholarships for Higher Education*: ‘For those who 
are to go to the Universities the normal age for completion of Secondary Education 
should be not less than seventeen; eighteen or even nineteen is better.' [Cd. 8291, 

p. 15J 
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practical limit of an age-of-entry frequency distribution whose mode* 
is at eighteen, this lower limit need not be altered; but that eighteen, 
rather than seventeen or less, should be the modal age of entry to 
a university from the normal avenue of approach to it, needs to be 
more generally recognised. The fact that, of the very small number of 
men who still enter universities under seventeen years of age, an 
unduly large proportion fails to make good, is not sufficiently widely 
appreciated. 

For reasons that we are about to consider f, the courses of study 
followed by most undergraduates in English universities should 
resemble the work of ' honours schools ’ rather than that now required 
for pass degrees in these universities. In general, therefore, under- 
graduate courses should not be expected to introduce the student for 
the first time to work below the standard marked by the Higher 
School Certificate J, although they may well include the revision of 
such work under the direction of university teachers who are able to 
place familiar fundamental matter in a new perspective; and indeed 
this business of placing familiar matter in a new perspective should 
be undertaken at the earliest possible moment after the undergraduate 
has entered his university. In his first year, and even in his first term, 
he should become acquainted with university teaching at its best§. 
But, since some years must elapse before tlx* present provision of 
advanced secondary education in England is increased sufficiently to 
enable every boy, who is approaching the university by the normal 
path, to have spent two years in the sixth form of a Higher Secondary 
School before beginning his undergraduate studies, it will, for the 
present, be necessary for universities to provide prcliminaiy one-year 
courses preparatory to the three years undergraduate course in an 
honours school ||. To these preliminary courses will be admitted boys 
who have completed their intermediate secondary education in a 
Lower Secondary School (together with a few exceptional boys from 
other institutions whose work does not reach the Higher School 

• See above, p, 3O8. f See beJow, § 5 of this chapter on pp. 397 ei stq. 

J Only so can the universities ' be freed from most of the elementary teaching 
that has up to now tended to distract their attention from their proper province.' 
(Sir Joseph Thomson's Committee’s Report, p. 58.) 

§ ‘The student, on coming to the University, should come under the influence 
of the great teachers of the subject (instead of being placed, as is sometimes the 
case, in the hand of junior lecturers or demonstrators), and should be inspired 
w'ith the views and the spirit of those teachers.' {liducaiion. Secondary and 
Vntver.'.iiy, A i^eport on Conferences between the Council for Humanistic Studies 
and the. Conjoint Board of Scientific Societies, p. 33, by Sir Frederic G. Kenyon, 
President of the British Academy, 1919.) See also below, p. 400. 

}| This principle has been accepted by Manchester University for the Faculty of 
Technology 



III. 23. 4 


TYPES OF EDUCATION 


393 


Certificate standard) and who have satisfied such other conditions* 
as may be imposed by the university concerned. It will then be the 
object of each preliminary course to enable these boys, after one year’s 
work, to enter undergraduate (honours) courses as well prepared as 
boys who have satisfactorily completed advanced secondary courses 
up to the standard marked by the Higher School Certificate examina- 
tion. 

At the present time it is usual for English universities to require 
candidates for admission to degree courses to have reached a certain 
standard of proficiency in five or six separate subjects. Very recently 
this uniform requirement has been modified in two ways. First, less 
specialised knowledge of some subjects has been allowed to be com- 
pensated for by more expert knowledge of other subjects j, a change 
that renders it possible for secondary education to aim at developing 
a single wide interest in the manner that we have described, without 
imperilling the pupil's chance of passing a university entrance test 
that requires him to have specialised in six separate subjects. No 
narrowing of secondary education is likely to result from this change ; 
for, as we have seen, the more a student, young or old, cares for and 
believes in his own focal subject, the more he will desire to make the 
whole world tributary to it. Or, as Professor Campagnac has put it, 
‘The more ardent his specialism, the more catholic will be his tastes.’ 
The second alternative was first devised by London l.’niversity for 
the purpose of testing candidates who had not passed through English 
secondary schools. In a modified form this second alternative has 
recently been adopted by the Northern Universities^ for the purpose 

* It IS now usual lor Knghsh universities, other than Oxford and Cambridge, 
to require randidates for admission to degree ’courses either to ha\’e passed a 
special ‘matriculation examination.’ or to have passed the School Certificate 
examination ‘with credit’ in certain separate subjects; or. in other words, to 
have reached a higher standard than is neccs.sar\- for passing the School Certificate 
examination in those subjects. For example, ttie Universities of Manchester, 
i.iverpool. Leeds. Sheflield, and Hirmingham ailmit to their degree courses 
candidates who have passed the School Certificate examination with credit in 
English, Mathematics, History’, and three other appro\ ed subjects, of which one 
must be a language. Sec also the next footnote 

t Thus the Joint Matriculation Board of the Universities of Manchester, 
Liverpool, Leeds, Sheffield, and Birmingham will accept, as equivalent to a pass 
in the six-subject Matriculation examination, a pass in the School Certificate 
examination (requiring a less expert knowledge of five subjects) together with a 
pass in the Higher School Certificate examination. Moreox er, a sufficiently' satis- 
factory performance in the Higher School Certificate examination, although it 
may not secure the certificate, will, if supplemented by a pass 'witli credit’ in 
four subjects of the School Certificate examination, be accepted under certain 
conditions as equivalent to a pass with credit in the six subjects of the Matricula- 
tion examination. 

I Manchc.ster, Liverpool, I.eecls, Sheffield, and Binningham. 
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of testing the qualifications of ex-service men who wish to enter upon 
degree courses 

These changes are, as we said, beginning to reduce the demand 
for the six-fold spiecialisation that, until recently, was a necessary 
condition of admission to degree courses in the newer universities of 
this country. But the entrance conditions of Enghsh universities 
need to be further modified m the same direction Indeed, entrance 
tests for undergraduate courses need to be distingmshed from tests 
of the efiiaency of Secondary School teaching The object of the former 
is to prevent the damage to the university and to the individual 
student that would result if he were admitted to an undergraduate 
course without either a sufliciently wide knowledge to enable him to 
take his part in the educativ e influence which undergraduates should 
exercise upon one another, or a sufficient special knowledge of the 
subject, or group of subjects, the further study of which he wishes to 
pursue in the university A university entrance test should therefore 
consist of two pnncipal parts, namely a test of general education* 
and a test of special knowledge 

While It must remain open to every universit> , and even to every 
Faculty or honours school, to decide what degree of special knowledge 
IS required before students can be regarded as qualified to profit by 
the undergraduate courses they wish to jiursue, there is much to be 
said m favour of all British universities, including those of the over- 
seas Dominions as well as those of the United Kingdom, agreeing that 
whatever evidence of general education is satisfactory to one British 
university (whether m the United Kingdom or in the Dominions) 
shall be accepted by every other British university Ihe Canadian 
or Australian who, after qualifying to enter one of the universities of 
his Dominion, discovers that the particular studies he washes to 
follow could better be pursued in some university of the Mother 
country, will then be qualified to enter upon his studies m the 
Umted Kingdom so soon as he has brought his special knowlc’dge up 
to the required standard And he will not, as at present too often 
happens, have to return to general school studies in order to pass a 
new test of general knowledge 

• HavTng regard to the distinction we have drawn between tranMtional and 
terminal tspes ol stud> and to our observations on p 347 above we suggest 
that the examiners concerned with the general part ol a university entrance test 
had better not be persons who are learned (see above p 357) in the subjects in 
which they are examining Professors of the natural sciences might uell examine 
in hngUsh those matriculation candidates who are not intending to make a special 
study of Lnghsh in the university while professors of history or literature should 
be able to examine the non scientific candidates in science 
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So far as students attending Secondary Schoob in England are 
concerned, the minimum standard of general education required 
might well be marked by the School Certificate*. Or, alternatively, 
and with a view to avoiding such evils as are inherent in any system 
of external examinations, the university or universities of any 
province might well accept, as evidence of general education, a school 
leaving certificate awarded by the authorities of certain Secondary 
Schools recognised by the university or universities for this purpose. 
Such certificates might be awarded on the pupil's school record com- 
bined with his performance in an internal examination in which his 
schoolmasters would be assisted by an external assessor appointed 
by the university of the province. Any tendency of particular 
schools to abuse this privilege could be counteracted by striking those 
schools off the recognised list. 

Special arrangements are required for testing the general knowledge 
of candidates, especially those of mature age, who are approaching 
the university otherwise than through the normal avenue of the 
Secondary Schoolj. For any school-boy examination^ — the School 
Certificate examination or any other — is, by its very nature, unsuited 
to older men who, since leaving school, have spent several years in 
obtaining a wide experience of life. The alternative examination here 
in question should have much in common with the London University 
examination referred to above, or the Joint Matriculation Board's 
alternative examination for ex-service men. In other words, it would 

• Coniparc Sir Joseph Thfiinson's Committee’s Report : ‘ It is not to be expected 
that the universities will be content with a. mere pass in the First School ICxamina- 
tion, but think that any university could obtain sufhcienl evidence for general 
education by demanding c'lther a pass with credit in a certain number of subjects 
or the passing of the Finst School Examination together with some measure of 
success in the Second Examination.’ {Loc. cit. p. 5<?.) 

t Among such candidates will In* those who. as wc shall see later, should be 
given facilities for entering undergraduate courses many years after leaving school, 
because, during those years, they have proved themselves to possess very' exceptional 
qualities. Some of the most successful students of applied science and technology' 
are already to l>e found among men who were enabled by scholarships (represent^ 
in our diagram by arrows on the twenty-years ordiOvitc) to enter the university 
direct from industry. Increased facilities of this kind are needed. 

J Compare ‘^’ir Jo.sppb Ihomson’s Report, p. oo: 'It happens not infrecjucntly 
that in consequence of some change of plans candidates wish to enter a university 
long after they have loft sch(x>I, perhaps after a period of occupation in some 
kind of technical work. It seems unreasonable to expect such candidates to shew' 
the same knowledge of the subjects of a secondary school course as may fairly 
be required of school boys. We therefore recommend that the universities should 
not require them to pass the ordinary matriculation examination, but should make 
special arrangements to test then fitness to enter on university work. We have 
ascertained that most of tlie universities would favour such a change. The number 
is not likely to be so large that a special test of each indi\'idual candidate would 
present serious difficulties.' 
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be largely viva voce in character, and aim specifically at testing the 
width of the candidate's knowledge and his power of expressing it in 
English, rather than his familiarity with any particular branch of 
school study, whetlier it be history, mathematics, geography, or any- 
thing else. Care must be taken to ensure that the alternative examina- 
tion shall be no easy option that will encourage boys, who have some 
hope of ultimately entering a university, to leave school before they 
have passed the School Certificate examination* * * § . When such an 
alternative test of the general education of men of riper years has 
become operative, existing matriculation examinations, in so far as 
they are intended to test general knowledge, might well come to an 
end. as Sir Joseph Thomson’s Committee have suggested f; for the 
(external) School Certificate or the (internal) leaving certificate will 
suffice as evidence of the general education of boys who are entering 
the university direct, or almost direct, from Secondary Schools. 

But, as we have saidj, before entering upon an undergraduate 
(honours) course, a candidate, by whatever path he is approaching 
his university, should be required to have reached the standard of 
the Higher School Certificate examination in the subject, or group 
of subjects, which he is going to make his special study in the uni- 
versity. We are here in agreement with the Royal Commission on 
University Education in London, w'ho go so far as to say that 'The 
university should draft its regulations for admission with a view to 
making the Higher School Certificate... the normal qualification for 
registration. '§ Our contention that the test for special knowledge 
should depend upon the particular Faculty or honours school which the 
candidate desires to enter, is supported by another finding of the 
same Commission ; it suggests that students who stay at school long 
enough before going on to the university might ‘make some definite 
preparation for the Faculty they intend to enter.’ |] 

* We suggest, however, that the scope of the School Certificate examination 
should be extended so as to form a final test for senior, as well as for intermediate, 
secondary education , so that, by supplementing these extended School Certificates 
by passing at the Higher School Certificate level in the subjects which they wish 
to study in a univxmity, men who are approaching the university by way of 
senior secondary education and part-time classes instead of by the normal avenue 

of the Higher Secondary' School, would be able to cjualify for admission to honours 
courses without first having to pass a matriculation examination in general subje-cts 
some years after they have left school. 

t See Report, p. 59. J See above, p. 392. 

§ Final Report, p. 40 This has now (1920) been done in the Faculty of Tech- 
nology of Manchester University 

II Final Report, p. 40. A similar opinion was expressed in evidence given to 
the Board of Education's Consultative Committee and recorded in that Committee's 
Report on ' Examinations in Secondary Schools' by Sir William M'Cormick who 
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§ 5 . Undergraduate Studies. 

These observations upon the conditions of admission to under- 
graduate courses were introduced by our remark* that the courses 
of study followed by most undergraduates in English universities 
should resemble the work now required for honours, rather than for 
pass, degrees. To this point we now return in order to justify our 
claim that the former rather than the latter should be the staple 
provision made by universities for their undergraduate students. 

Honouis courses in English universities to-day differ from pass 
courses in two principal respects. In the first place honour.s courses 
are, as a rule, of higher standard than pass courses. It is true that 
many undergraduates find it harder to obtain a pass degree at 
Cambridge or Oxford than to obtain a third class in some of their 
triposes or honours schools. But, taking English universities as a 
whole, it may be said that in order to obtain a degree in honours it 
is necessary to study a single subject, or group of subjects, for three 
years from the standard marked by the Higher School Certificate 
examination, while the pass degree can be secured after three years 
university work by a student who has matriculated, but has not 
reached the Higher School Certificate standard in any of his subjects 
before entering the university. The first difference, then, between 
honours and pass degrees is the far higher standard of knowledge 
of some subject, or group of subjects, required for the former than for 
the latter. 

This difference in standard is, as a rule, much greater than the 
difference between the standard of knowledge required of the honours 
man and that required of the passman at the outset of their university 
courses; for, while the former concentrates his attention upon his 
special subject or group of subjects, the latter concerns himself equally 
with several separate branches of knowledge, and so fails to reach 
high attainment in any of them. Indeed, this lack of coherence of 
pass courses in English universities separates them from honours 
courses by a far wider gulf than the difference in standard to which 
we first drew attention. Professor Archerj- has recently emphasised 

sajcl that he did not want to 'impose the same examination on each profession 

and each Faculty While specialising to some extent the student should certainly 

continue to receive [in a Higher Secondary School] an all-round education 

probably, however, it would not be necessarA^ to demand the same high level of 
attainment in the general subjects as in the special ones.’ 

• See above, p. 392. 

t See The Passman by R. L. Archer, Professor of Educiition in the University 
College, Bangor. 


G. s. 


26 
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this latter distinction. After describing how, during the seventeenth 
and eighteenth centuries, the universities, not only of England but 
also of France and Germany, were out of touch with the most pro- 
gressive thought of the nation and with its general aspirations, 
Mr Archer continues: 

The decay affected the Universities of France and Getroany as well as 
those of England ; but in both those countries an earlier effort was made to 
counteract it. [In England] the Nineteenth Century Revival represents 
in many respects a return to the older traditions. It was largely effected 
by the institution of honours cour.ses, which rejected the principle of balance 
and reverted to the principle of unity ...We have only to think what the 
influence of the Universities would be if it depended solely on their pass 
courses, and we shall see that these courses have been a comparative failure. 
It is the succe.ss of the honours courses which has led us to regard this 
failure with indifference. It has concealed their failure from ttic general 
public, which even now liardly re.alises ttie enorTnous differences covered 
bj’ the letters M.A. But are we jii.stihcd in atlril)iUing their hiilurc to the 
principle of balance [between several separate subjects] ? A crucial instance 
exists wluch appears to supply an answer; the p:iss Ti.Sc. courses of our 
modern Universities, where this principle h.as been abandoned, have 
succeeded *. 

Mr Archer, after speaking of the success of certain foreign university 
courses in stimulating their students, proceeds: 

From what does this stimulus arise? As in all the other cases where 
Universities have succeeded, it springs from inspiring unity of purpose... 
but beyond furnishing another illustration of this fundamental principle, 
the system does not help us...iln fact] hulc help will lx- obtained by looking 
abroad for models, since the distinction tietween lionours and pass courses 
is peculiar to our islands. Nor will it be of great assi' tajice to collate the 
various courses which exist at the individual Universities of the United 
Kingdom. Fundamentally they are all based on the same principle. London 
University set the pattern. Its aim was to widen the scope of studies, and 
thus it brought into even greater prominence than before the idea that 
a pass course should be composed of a variety of separate subjects, to each 
of which the student should be expected to devote an equal amount of 
attention. The newer Univer.sitics in the main followed the I.ondon lines, 
and the older Universities have almost unconsciously followed in the same 
direction. The differences between one pass course and another axe not 
differences of principle. Those of the older I’niversities may !«■ easier; the 
three final subjects may in one case be taken successively and in another 
concurrently, in one University each subject may be passed separately, 
whereas in another a pass is awarded on the joint results in all subjects; 
one University may examine at the end of each of the three years, another 
only at the end of the first and third. These are matters of detail; on more 
fundamental matters all are agreed. All assume (i) that a pass course for 
• Luc tit. pp. 0, ID. II. 
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the B.A. degree should include not less than three subjects; (2) that, while 
some subject or subjects may be compulsory, others may be chosen by the 
student from a given number of alternatives; {3) that the different subjects 
are intended to train the student in different ways, not to combine to produce 
a single effect; (4) that some at least of the subjects should therefore be 
quite unlike the rest in general character*. 

Thus the honours courses of English universities differ from pass 
courses not only in being of higher standard but also in being far 
more coherent, and therefore better adapted to increasing the general 
ability f of the most ablej young men whom the country has been 
able to select to receive the highest type of education. For both 
these reasons, honours courses make better use of the resources of 
English universities § ; but it is doubtless true that .some of them 
would do well to aim at forming a wider single interest without 
sacrificing the essential singleness of aim. 

It is therefore to honours courses, rather than to pass courses, 
that wc shall principally look in the future for an essential part of 
the training of rncmlrors of Class A, for the men with creative minds, 
inventors of new appliances and processes, men who shall not merely 
be able to follow e.xisting practice but also to cope with new problems 
and even to lead in new lines of advance. And our undergraduate 
courses, if they succeed in producing men of this type, will do so, 
not because of the knowledge they impart, wide though it be, but 
because of the stress they lay on the acquisition of skill in thinking || — 
a high legree of 'g’ — along with knowledge. It is general ability, 
ski'l in thinking, skill in applying old knowledge to now situations, 
rather than knowledge itself without such skill, that now as alwa\'s 
marks the really practical man. If, in fact, his undergraduate course 
can, in Huxley’s phrase, ' give him real, precise, thorough and practical 
knowledge of fundamentals,' the candidate for membership of Class A 
may well wait for the comparatively terminal course.-, provided by 
subsequent practical expcrieiice (whether m works, law chambers, 
hospitals or elsewhere), post-graduate evening classes, and private 
reading to develop further his technical and professional information 
to a marketable standard. Whatever letters he may be able to write 
after his name, his undergraduate course should have aimed at making 
him a Bachelor of Arts, skilled in the art of learning, and only 

* I.nc. Cl! pp ij, 1*1 (italics mine). See above, pp .553, 301 

I We have seen p 327 how specially important is the development of ‘g’ ni 
the case of future members of Class A. 

§ The deficiency of these resources, not in quality but in quantity, was referred 
to on p. 371 when we were discussing the vertical scale of our diagram. 

jj See above, p. 327. 

26 — 2 
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incidentally have given him a body of scientific knowledge capable 
of immediate application Indeed, English universities would do well 
to consider whether, as with medicine so with other branches of 
applied science*, they should not postpone giving technical degrees 
until undergraduate courses have been supplemented, and their scope 
widened, by subsequent professional experience combined with umver- 
sity part-time classes Technical degrees, like degrees in medicine, 
might then be recognised as qualifications to practise a profession f 
This view just expressed of the chief aim of an undergraduate 
course insists that then shall not be overmuch lectunng Every 
student should keep his chief energies for his pnvatc study, since it 
is his own rather than his teacher s activity that will develop his skill 
in thinking At this stage of his education he is, as we have said, his 
own chief educator J He must look upon his university teacher as 
someone to be ‘ learnt from,’ rather than as someone to be taught by ’ 
And yet every undergraduate should attend lectures by the most 
distinguished professors who should take part in the teaching of 
undergraduates, not because of the knowledge they are pecuharly 
able to impart, but because, as the Royal Commission on University 
Education in London has remarked it is the personal influence of 
the man doing original work in his subject which inspires belief in it, 
awakens enthusiasm, [andj gains disciples § 

All undergraduates should also be afforded opportunities for 
studvnng subjects outside their own specialisms In particular, 
students of technology and applied science should be encouraged to 
hear lectures on economics, applied physiology, and other aspects of 
the nascent science of industrial administration J ec tures by experts 
from industnal concerns and by business men should be provided 
in their interests Visits to works nulls and lactones ought also to 
be arranged Moreover, no student should be given his degree unless 
he can read his own special subject in at least one foreign language 
But, despite all these facilities for, and encouragements to, studying 
subsidiary subjects so as to widen the students single interests, it 
remains true that the chief aim of an undergraduate course should be 
to cultivate skill in thinking by concentrated study of deep lying 
pnnciples in some particular branch of knowledge 

In urging that the chief aim of an undergraduate course must be 
to cultivate skill in thinking or as we formerly said, to strengthen 

* Including not only physics chemistry metallurgy ind other physical 
sciences but also economics law history (See above p 197 ) 
t See below p 409 J Cf p 271 above 

§ Loc cit p 29 Cf also above p 392 
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Will or increase * ‘ g,‘ rather than to impart information, we do not 
mean that such a course must be at all detached from practical things j . 
It is no more possible to develop skill in thinking without knowledge 
than to acquire skill in the use of tools without material to work 
upon. Technical knowledge is, in fact, a most excellent foundation 
and medium for cultivating skill m thinking 

To the technical knowledge which the future member of Class A 
has acquired as an undergraduate, he should go on adding after taking 
his degree : and this is true, not only of the future engineer or research 
chemist, but also of the future theologian, or barnster, and indeed of 
the future members of all other learned professions §. 

While however the need of the country — a need that is no longer 
far in excess of the demand || — for men who have received the kind 
of training provided by the honours schools of English universities, 
requires that honours, rather than pass, courses should be the staple 
which the universities of this country offer to their undergraduates, 
passmen should not be excluded from these universities. While 
therefore the majonty of undergraduate courses should, as we have 
said, lead to honours degrees, and, according to our diagram, be open 
only to a small If percentage of the ablest young people, some provision 
must be made for less able men and women whose future walk in 
life makes it nevertheless desirable that they should spend at least 
three years under the influence of university students, and especially 
of their fellow undergraduates In particular, such provision is needed 

• See above, pp 137. 138 

t It IS more tli.iri h.ilf a centiirj- since ] S Mill told St .Andrews that' 'A 
university is not a place nf professional education ' , and, whatever may have been 
the case in i8(j 7 it is certain that professional education is one of the functions 
of a university tu-day. Thus the Royal Commission on llmversitv Education m 
London write in their final report ‘both the history of educational organisation 
and a right view of the methods of university work appear to us to justify the 
inclusion of profession.al .ind technological studies within the University ' {Loc. 
cit p 33 ) But the popularity of Mill s \iew is shewn by the following newspaper 
comment upon Sir Alfred Ewing’s apjiointmcnt .as Principal of Edmburgh 
University ‘Without any suggestions to the dctiiment of Sir Janies A. Ewing, 
I think his .appointment as Pnntijxil of Edinburgh t niveisity most undesirable 
Academic circles generallj' will be of the same opinion. ..he is an excellent man at 
his job But his lol) hajipens to be engineering, explosives, .vnd all that sort of 
thing, and such knowledge had better be kept, particularly in war time, m the 
departments where it can be of practical use In anj unu ersity it is out of place ’ 
{Daily Sketch, 24th May, igio ) 

J It will be observed how far w'e are from sharing the anew quoted from a 
popular journal in the jirereding footnote 

§ Cf p IQ7 .ind footnote * on p 400 ,it>o\e 

II I e the need is increasingly realised by large employers who are thus in- 
creasing the demand Cf Sir Joseph llioiuson s Committee s Report, pp 72,73. 

^ But much larger than the percentage of young people who at present enter 
universities in England See p. 371 above 
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for those who are to teach boys and girls between twelve and fourteen 
years of age, whether in the lower forms of Secondary Schools or in 
the highest standards of Elementary Schools, and for those who will 
take the first two years (fourteen to sixteen) of the work in the 
Part-time Secondary Schools that are now being established in 
accordance with the Education Act of 1918. A large majority, if not 
all, of these teachers should have received a university training and 
have obtained a university degree. But they will not ordinarily be 
able to continue their university studies beyond the three years of 
an undergraduate course ; nor will it be pos.sible for most of them to 
postpone to a graduate part-time course the acquisition of practical 
professional experience, such as the university-trained engineer 
obtains in a works during his college apprenticeship, or such as the 
university-trained physician or surgeon obtains during the last two or 
three of the five or six years’ course that begins when he enters* * * § his 
university. For these men and women, therefore, there is needed 
a special type of undergraduate course, more terminal and less 
transitional in character than those of the honours schools. These 
non-honours courses should be the pa.ss courses of the future, but 
they must differ from the pa.ss courses of to-day by becoming more 
coherent in character. Indeed, as Professor Archer has urged!, it is 
necessary to provide pass courses that shall form organic wholes, in 
place of the assemblages of heterogeneous studies that make up the 
pass courses of to-day. The standard of special knowledge required 
for admission to these pass courses may well be far below the 
Higher School Certificate standard which, wc said;, should generally 
mark the beginning of an undergraduate course. 

But, while coherent pass courses, such as we have indicated and 
such as are more fully de.scribed in Professor Archer's book, must be 
provided, honijurs rather than pass courses ^hould, as we said§, be 
regarded as the staple teaching which English universities offer to 
their undergraduates. 

§ 6. Graduate Study and Research. 

After taking their degrees in honours, the abler men will do well 
to devote two years, either immediately following tlieir graduation 

* Tills entry should, in future, normally take place at the a^cj of eighteen and 
at the Higher School Certificate standard in some brancli {preferably biological) 
of natural science. Cf, Sir Joseph Thomson’s Coininittee's Report, p. 45. 

I Loc. cit. Chayjter jv, especially p. 54. 

* See aljove, p. 3Q0. 

§ On pp. 392. 401 above. 
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or after a period of practical professional exi)erience*, to further 
whole-time study combined with training in methods of research. In 
their provision for organised graduate study and training in the 
methods of research, English universities have, for the most part, 
lagged behind those of America and central Europe. But they are 
now alive to the deficiency and, with the aid of increased government 
grants, are taking steps to make it good. The establi.shment by most 
English universities during the last two years of a new research 
degree, to mark the satisfactory completion of at least two years of 
graduate study and research, is evidence that the universities now 
fully realise the need for courses of this kind. It is to be hoped that 
these courses will receive graduates from other universities at home, 
as well as from British and foreign universities overseas. Interchange 
of students between different universities, with all its attendant 
advantages for the students and for the universities concerned, can 
best take place at the stage marked by graduation t- Moreover, while 
every university in England may well attempt to provide the various 
undergraduate courses required by the province which it principally 
serves, no university can attempt to provide every necessary course 
of graduate study and research J. Transfer from one university to 
another on graduation should therefore be a feature of a national or 
international system of education. For example, Cambridge or Oxford 
graduates in engineering will often do well to spend two years of 
graduate study and research in a university that is geographically 
nearer to .some centre of the engineering trade than are the older 
universities, and under the direction of professors and lecturers who 
are in intimate and continuou.s touch with neighbouring engineering 
works. Or again, any able young graduate wrill do well to devote two 
years to graduate study and research in Sheffield University before 
entering whole-time employment in a Sheffield steel works. Once 
more, the British undergraduate who de\ elops exceptional capacity 
for mathematics will do well to proceed from his own university to 


• The cliagrain shews a singlc-heacled arrow on tlie twenty-four years ordinate, 
to iiidicato th.it .a few exceptional persons should l>e offered scholarships, with 
whatever maintenance allowance is necessary, in order to enable them to return 
from whole-time employment to graduate study and research in a university. 

t We notice in this coiinexion the singh'-hoaded arrow on the twentv-one years 
ordinate at the upper edge of the duigrani. If we use the diagram to represent 
a national system of education, this arrow-head represents an influx of students 
from overseas; or, if we u.se the arrow-head to represent the system of education 
Ixilonging to a jiarticnlar English province, the arrow represents a transfer of 
graduate students from other universities, whether at home or abroad, to the 
university (or universities) of the particular province in question. 

J Cf. footnote • on p. 380 above. 
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Cambridge, there — perhaps after taking the second part of the 
mathematical tripos — to devote some time to research work in the 
principal British centre of mathematical learning. 

Courses of graduate study and training in methods of research 
are represented in our diagram as part of a system of education. But 
it is not on this account to be supposed that the training of students 
in methods of research is the only object of research work in universities. 
For, in the first place, universities have for many centuries been the 
principal homes of research, both in this country and throughout 
Western Europe. As Sir Joseph Thomson’s Committee report ‘Great 
discoveries... have for the most part been made in the laboratories of 
the universities and, we think, will continue to be so.’* It is true 
that research upon certain industrial problems cannot be effectively 
completed outside the mills, factories, or workshops in which the 
problems have arisen ; unless indeed research laboratories be provided 
in which industrial processes can be carried out, either on the scale of 
twelve inches to the foot, or with a sufficiently close approximation to 
actual works conditions. Many private industrial concerns are there- 
fore establishing their own research departments. Meanwhile, the 
government Department of Scientific and Industrial Research is 
encouraging firms engaged in certain industries to form industrial 
research associations for each of the industries in question. Several 
of these new research associations contemplate the establishment of 
research institutes, in which industrial research on a works scale 
will be possible. It is, however, important that these new research 
institutes should, as far as possible, have their roots firmly planted in 
universities which have hitherto carried out researches of the kind 
in which the new associations are interested. Moreover, the industrial 
research institutes of the future must look to the universities, not 
only for the training of their researchers, but also for the investigation 
of many borderland problems that lie on the boundaries between 
different sciences, and that cannot be dealt with effectively in the 
research institute, either because it has not been equipped for the 
purpose, or, much more frequently, because its staff is qualified to deal 
with a narrower field of knowledge than that which universities make 
their own. Experience, both in this country and, especially, in 
Americaf . has shewn how productive of valuable results may be the 

• Loc. cil. p. 66. See also the quotation from p. 29 of the Final Report of (he 
Royal Commission on University Education in London on p. 400 above. 

I See for example Mr T. L. Humberstone's paper on the Mellon Institute in 
the University of Pittsburg, published by the Board of Education’s Department of 
Special Enquiries and Reports. 
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cooperation between universities and manufacturing firms in in- 
dustrial research. In the laboratories of English universities, many 
investigators are already engaged upon industrial research, more or 
less according to the scheme associated with the name of the Mellon 
Institute*, Pittsburg. And sometimes investigations are carried on 
partly in university laboratories and partly in neighbouring works: 
an arrangement which perhaps affords the best means of training an 
investigator for industrial research, if only the professor responsible for 
the investigation, has free entry to the works, and a position there of 
sufficient authority .to enable him to direct that part which is carried 
out in the works, just as he directs the remaining part in his own 
university laboratories f. And sometimes, too, a course of this kind, 
although it has been primarily designed as a training in methods 
of research, leads to valuable results that are capable of immediate 
industrial application. 

In fact, universities should assist these new research associations 
by training researchers; by forming the soil on which a nascent 
institute may begin to grow (its first researches being carried out, 
either wholly in the university laboratories, or partly there and 
partly in neighbouring works, mills, or factories) ; and, when the 
growing research institute has become big enough to extend into 
separate buildings of its own, by continuing to cooperate with the 
institute’s researchers, especially where they are concerned with the 
borderland of the field with which the research institute is principally 
concerned. 

So the first reason why the training of students in methods of 
research is not the only object of research work in universities, is 
because one of the chief functions of a university will always be to 
extend and organise knowledge, or, in other words, to undertake 
research. And the second reason, to which we have already J alluded, 
is that the university professor or lecturer who is doing original work 
in his subject is best able to inspire his students diligently to study 
it and to make the necessary effort for its mastery. A third reason 
appears when we reflect that, if an attempt were made to train the 

* 'Over thcio the manufacturer who requires research into some industrial 
probleni pays the main cost of the investigation, either at the special laboratory 
belonging to the university or sometimes, on a large scale, at his own works. If 
a valuable discovery is made a Board of Arbitration determines the fee or donation 
payable to the researcher. This question of reward, it must be remembered, con- 
stitutes one of the difficult problems of research here as elsewhere.' The Marquis 
of Crewe in Ways and Means, Vol. i, p 441, 21st June, 1919. 

f Arrangements of this kind have been made between the College of Technology 
and certain engineering works in Manchester. 

{ See above, p. 400. 
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future leaders of industry, as weU as of other departments of public 
service, in an institution where research was neglected, and to train 
research workers in separate institutions elsewhere, a valuable 
opportunity would be missed of making our future leaders in politics 
and government, as well as in industry and commerce, realise the 
importance of encouraging research, and of appreciating and applying 
its results*. 

§ 7. University Part-time Studies. 

We have saidj that the future member of Class A should go on 
adding to his technical knowledge after he has taken his degree. We 
added J that the abler men should, on graduation, enter upon courses 
of advanced study and training in methods of research. The less able 
graduates should, however, pass directly into employment; but their 
continued education should not on this account be neglected. Already 
we have observed that part-time studies should, at every stage of 
education, preserve continuity§ between whole-time education on the 
one hand, and whole-time employment on the other. Accordingly, 
the future member of Class A, w'ho has entered employment on 
graduation, should continue to add to his knowledge and to widen 
his interest, not only in the practice of his daily employment, but 
also by attending post-graduate evening classe,s|| from time to time. 
So will he add what wc have called ' terminal ’ studies to the compara- 
tively 'transitional’ type of education which his honours undergraduate 
course has provided. So, too, will he keep up to date his knowledge 
of new advances outside his own particular line. ,\nd, if he is able to 
attend such classes taken by his former professor, his attendance will 
benefit his university as well as himself. At all events, the professors 
and lecturers who take university part-time classc.s in technological 
subjects, find that evening students who are engaged al' day in 
industrial practice are hardly less effective than their own consulting 

* Compare the following quotation from Sir Joseph Thomson's Committee's 
Report : ' But it is useless to speak of particular reforms unless the need for reform 
is recognised. That scientific research and the scientific study and direction of 
industrial processes are necessary for the development of our industries and even 
for their maintenance in the face of foreign corapetition, i.s a proposition which 
in educated circles will not in these days Ixf denied, But as one of our corre- 
spondents writes: "Scientific research on industrial prohlenis i.s of no use whatever 
to an uneducated trade. Such a trade can neither state its needs with definiteness 
or accuracy, nor can it interpret into practice and utilise the results of research. 
Indeed, it docs not feel the need for research and cannot therefore make a demand 
for It..,, In some trades it will be neccs.sary to wait for the full development of 
research schemes until ue have a generation of leadens qualified to demand and 
make use of industrial rc.search’’. ' {Loc cit. p. 75.) 

t See above, p. 399, * On p. 402 above, 

§ See above, pp. 3O0 and 372. |] See above, pp. 399, 400. 
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work* in keeping them in touch with recent industrial developments. 
Indeed, a university situated in a great centre of population— and 
especially a university whose whole-time courses, graduate or under- 
graduate, in applied science and technology arc designed to prepare 
future members of Class A for positions of responsibility in the in- 
dustries of its neighbourhood — cannot hope to retain the sympathy 
and good will of the community to which it must look for material as 
well as moral support, if it neglects to provide terminal part-time 
courses for graduates and other men and women whose days of 
regular study are past, but who wish to keep abreast of the demands 
made upon them by their professions. The provision of part-time 
courses is, in fact, an essential function of a university in a great 
centre of population! 

• Tl.c* following extrjict from a reply by the present writer to a question 
(No 15 {b) in the questionnaire) circulated by Sir Joseph Tliomson’s Committee 
in is relevant in this connexion: 

' It will bo well known to tnembers of the Committee that the practice of roost 
Universities in Great iiritain and abroad is to allow professors and heads of 
departments — and sometimes their lecturers also— complete freedom to under- 
take private consulting work. In my view', this practice is preferable to any other, 
provided that every professor and lecturer furnishes the V’ice-ChancelJor. Principal, 
or other official representative of the Governing Body, with full particulars of 
all the private work that he undertakes and of the fees which he recen es in respect 
of it. Obligation to furni.sh such reports will tend to check any tendency to 
repetition of routine work, which supplements academic incomes but adds little 
to the experience of the investigator or the reputation of the University. The 
Vice-Chancellor or Principal will recognise the confidential conditions under 
which private consulting work is undertaken, and the submission of his colleagues' 
reportb to him, instead of to a committee of the Governing Body, will prevent 
industrial comorn.s who wish to obtain the contidentiai opinions of university 
professors from fe?iring that their jirivate business may come to the knowledge 
of compi’tilfirs who might possibly serve on such a committee. On the other 
hand, the Vice-Chancellor or Principal should tK* free to consult the Governing 
Body whenever, in his opiiiic)n, it is necessary to do so. With such safeguards 
against abuse, the value (o a University of its piofe.ssors obtaining a varied 
consulting practice is, in mv opinion, so great as to render it undesirable that the 
University should ask profes‘;ors to pay over [to it] their consulting fees in whole 
or in part, even in case.s where their work invokes the Uni\crsity in some slight 
cost for materials and apparatus. 

‘ It has been argued, on the contrary, that professors or lecturers should transfer 
to the Governing Body the whole of the procecxls of their private practice. In my 
view, such a pnlicvmu.st tend toihsiourage profe.ss(»rs of technological subjects from 
developing a private praetire, without whicli all their uni\-ersity work will suffer.’ 

t Compare the Final Htport of the Rovcil Comnti ision on University Education 
in London: 'Although it may be true that the first and most urgent call upon 
the University is that made by its regular stiulents. it could not hope to retain 
the sympathy and support of the conmnimty to which it must look for material 
as well as moral as.sistance, if it refused help and guidance to men and women 
who, though the clays of regular study were p<is.sed. « islied to keep abreast with the 
demands made upon them by their professions. A uni\ ersity in a great centre of 
population must be prepared to provide advanced instruction of a specialised kind 
for all classes of the cc:>mmunity who are willing to receive it. A great deal of this 
work must be done in the evening.' {Loc. ctt. p. 33.) 
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Moreover, these university part-time classes should include within 
their scope not only advanced and speciahst studies bearing upon the 
professional work of graduates and other persons of similar education, 
but also extension lectures and tutorial classes — the latter perhaps 
under the auspices of the Workers’ Educational Association — designed 
for members of Class B or C or D who, although they have passed the 
ordinary educational age, desire to modernise their ideas or enlarge 
their outlook. 

But we must not suppose that the continued education of university 
graduates who are just entering employment should be confined to 
university part-time classes. On the contrary, to assist with the 
further education of young graduates, who have just entered their 
employ, should be recognised as part of the duty which every business 
concern or government office owes to the community; just as it has 
long been recognised to be one of the most important duties of a 
physician on the staff of a great Metropolitan hospital to assist in 
the professional training of students who, in many cases after com- 
pleting a three-year undergraduate course in one of the older universi- 
ties, aie attached to the hospital medical school. The young barrister, 
also commonly a graduate, receives a similar professional training 
from the older member of the profession for whom he 'devils’; and 
the young curate from the vicar or rector under whom he works. 
Similarly, it is becoming more frequent for great engineering manu- 
facturing concerns to include among their staff an ‘Apprentice Master,' 
part of whose business it is to supervise and direct the practical 
training of men who, after graduating in engineering, have entered 
the works for a two or three years’ college apprenticeship'*, which, 
combined with university part-time classes, will form the terminal 
courses of their professional training. We have already t indicated 

* Not long ago it was usual for manufactunng engineering concerns to demand 
a premium from the college apprentices as payment for the practical training 
here in question, and in certain parts of England engineering firms still ask for 
these premiums. In other districts, however, the practice of requinng premiums 
has been discontinued for some years, and of late, following the American practice 
leading engineering firms have been willing to pay to college apprentices wages 
sufficient to maintain them during their college apprenticeship. In this way the 
firms in question have secured the pick of college graduates, and have thus been 
placed in a favourable position for the selection of permanent memliers of their 
designing, managerial, and commercial staffs It is to b(* hoped that this practice 
will extend in England, and in this expectation we have excluded from our 
scholarship proposals in Chapter 25 those industrial bursaries by means of w^hich 
the Commissioners for the 1851 Exhibition have enabled college graduates with 
no private financial resources to enter upon college apprenticeships in engineering, 
or other industries, in works where no wages •were paid to college apprentices 

t See above, p. 350 
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that, in the interests of continuity of education, it is hardly less im- 
portant that the Apprentice Master and his assistants should be in 
close touch with the universities from which the college apprentices 
come, than that the professors of these universities should be in 
intimate contact with the works into which their students go. It 
remains to add that the systematic training of young graduates, 
entering employment for the first time, should be entrusted to respon- 
sible officers like these Apprentice Masters, not only in engineering 
works, but, as we have said, in every department of public and private 
business. When arrangements of this kind for the practical professiontil 
training of young graduates are in more general operation, it will be 
easier than it is now to give effect to the suggestion, made above*, 
that technical degrees should be instituted or reserved for men who, 
after satisfactorily completing an undergraduate honours course, have 
also satisfactorily completed an approved course of practical training, 
combined with part-time university study. 

§ 8. Senior Technical Education. 

The education of future members of Class A has been considered 
at some length because of the special importance of the service which 
members of this class may render to the community. Paradoxical 
though it may appear at first sight, there is yet good reason to believe 
that every individual member of Class B, or Class C. or Class D, will 
be more effectively helped towards the fulfilment of the main purpose 
of his life, by the perfection or the improvement of the education of 
the leaders of the community to which he belongs, than by the 
improvement or perfection of the education which he himself receives. 
If, for example, national leaders plunge the world into war, the life- 
long purposes of everybody else are likely' to be frustrated. Or, to 
take a less glaring instance, if the leaders of an industrial concern are 
incompetent, the work, however perfect, of the draughtsmen, under- 
managers, craftsmen, or repetition workers — in fact, of all that firm's 
workers, whether in Class B, C, or D — may be tendered futile. Good 
craftsmanship is wasted on an article of bad design, while good 
craftsmanship, cheapness, and every other attribute that belongs to 
effectively organised production, is wasted if the products meet no 
human need. 

But, when once future members of Class A are being effectively 
selected'!' and educatedfor theirresponsible work, the effective selection 

• On p. 400. 

t So (it will be remembered) that equal opportunity is aflorded to all, quite 
irrespective of their parents’ economic or social class. 
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and education of the future members of our other classes become of 
very great importance. Relatively to that of members of Class A, the 
education of persons who are to occupy less responsible positions (and 
especially, as we shall see, the education of the future members of 
Class C and Class D) has received far too little attention in the past. 
Indeed, many authorities seem to have neglected it altogether; or, 
rather, to have been content with a system of education described by 
the metaphor of a ladder, or of a single broad highway, along which 
all men would proceed together, but for very different distances, so 
that only the few would reach the goal, while the vast majority — in- 
stead of following to its end an educational path specially designed 
to lead to their own field of activities ; social, be it remembered, as 
well as vocational — would fall by the way.sidc (or, in the case of the 
ladder metaphor, fall off with more or less of a crash), leaving incom- 
plete* a course of study planned for the others who had gone further. 

If, then, in the following paragraphs wo discuss the education of 
the future members of Classes 13, C and D in less detail than we 
have emplo 5 ’ed for describing the education of future members of 
Class A, it is not because of any underestimate of the immense im- 
portance of rightly educating the great majority of citizens, but 
because the results so to be obtained may be destroyecl by defective 
education of the leaders of the people. 

It is the general experience of university teachers, and especially 
of those who are concerned with the more abstract studies undertaken 
for honours degrees, that only a small proportion of men are fitted by 
nature and nurture (including their previous education) for studies of 
this kind. Principally for this reason, but also because the community 
could not afford to provide a university training tor all its members, 
the majority of the future members of Class 13 will enter em- 
ployment before they are twenty years old. and witliout first having 
received a university training. U'e have, in our diagram, taken the 
age of eighteen as the modal age at which members of this class will 
discontinue whole-time education, and pass into employment com- 
bined with part-time study. This has long been the age at which most 
of the best educated boys and girls who are not going on to the 
university first enter employment, whether in private businesses or 
public departments. And, in recent years, a number of industrial 
concerns, who lay themselves out to continue the education of young 

• We are reminded of the following words quoted above (pp. 354, 355) from the 
Ministry of Reconstruction's Pamphlet: 'A cottage conipleted and ready for 
occupation may be of more value to the community than the foundations of a 
palace which have never Ireen carried above the damp-proof course.' 
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people as, at different ages and with different qualifications, they 
enter the firms’ employment, recognise eighteen as the normal or 
modal age at which apprenticeship begins for the class of apprentices 
or learners coming next below those who have completed university 
or college courses. 

According to our diagram, boys and girls who are to become the 
members of Class B should devote the last two years of whole-time 
education to a course of study that is more terminal in character 
than the transitional (advanced secondary) course followed by young 
people of the same age who are preparing to enter university honours 
schools. Senior technical education is the name by which we have 
described courses of the terminal type here in question. We Iiave 
already* observed that the future member of Class A should be 
offered an increasing variety of courses of study as his education 
proceeds from junior secondary, through intermediate secondary and 
advanced secondary, to undergraduate studies. So, too, the variety 
of senior technical courses must greatly exceed that of intermediate 
secondary courses. It must also exceed that of advanced secondary 
courses. Indeed, different varieties of senior technical courses must 
prepare for different industries, for several branches of commerce, for 
domestic occupations, for fine art, for music, as well as for other kinds 
of occupation. That does not mean that the courses in question must 
be narrowly vocational in character. Indeed, as we sawf, terminal 
courses should include a wider range of subjects than are included in 
transiti uial courses for pupils of the same age and previous education. 
P .It the linglish studies, and the other subsidiary (or, as Professor 
Campagnac calls them, tributary') subjects that form part of these 
senior technical courses, must centre around, and be tributary to, the 
central interest which the student will have in the occupation that 
he is about to enter J. 

It is to be carefully noted that the pro.ximatc aim of senior 
technical education is not to prepare for further whole-time study, 
but for employment combined with part-time study. The importance 
of not losing sight of this difference in aim is well brought out in a 
report by Ur C A. Prosser on the Boston Mechanic Arts High School§. 

* See .ibove. )i. 381., footnf.te * f tiec above, p. 359. 

} Cf. above, pp. 331, 3<>o. 

§ 'A Study of the Boston Mechanic Arts iligh School, being a Report to the 
Bo.ston School Committee by Dr C. A. Prosser" published by 'leachers’ C.ollege, 
Columbia Unii'ersity, New S'ork Cit\-. 1015 Pr Prosser finds that the Boston 
.Mechanic Arts Higli SchtJol, that was intended to provide what we have called 
senior technical education lor boys between the ages of sixteen and eighteen, was 
instead endeavouring to prepare lioys to enter tlie Massachusetts’ Institute of 
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At the same time, as indicated by the nnged single arrow-head on 
the eighteen-years ordinate of our diagram, a very few of the ablest 
young men completing their senior technical education should be 
enabled, by scholarships and maintenance allowances, to proceed to 
undergraduate studies in universities* 

When, in the next chapter, we discuss the functions of schools, 
colleges, and other educational institutions, as distinguished from the 
aims of the vanous types of education which each institution may 
provide, we shall observe that the greater part of the provision ot 
senior technical education should be made by Polytechnics, local 
colleges or, as they are most frequently called. Senior Technical 
Schools, ' rather than by the Highi i Secondary Schools that provide 
advanced secondary education for pupils of the same age One 
reason is that, if all the (one in ten) boys between the ages of 
sixteen and eighteen who, according to our diagram, should be 
receiving senior technical education were to receive it in the same 
schools that provide advanced secondary education for only 4 p^r 
cent of the boys of the same age, the outlook of the Higher Secondary 
Schools towards the universities would be spoiled, and the aims and 
ideals of advanced secondary education would be in danger of being 
obscured by the equally worthy, but quite different, proximate aim 
of senior technical education 

Moreover, senior technical education commonly requires more 
specialised, and often more costly, equipment, for which the funds of 
Higher Secondary Schools are altogether inadequate , whereas, if the 
equipment in question is provided in Senior Technical Schools, it can 

Technology or the engineering departments of other institutions of university 
rank Dr Prosser wntes The Schiol fatis to meet the nee/h of the 85 per cevt of 
tts pupth Hho do not go to the engineering tollegc because it serves primarily 
the interests of the I per cent of its pupils ho do Or again The Committee 
has said it is not the tunction of the school to prepare for the engineering college 
[But] instead of aiming to prepare bojs for advantageous entrance into industry 
on completing the high school course tliere is every evidence that the controlling 
aim of the school is to fit them to enter the engineering college The entrse of 
study is not the right hind t > give the training desired by the Sch )ol Committee It is 
too abstract and too far removed from the practical exj>cricnces the pupil will 
meet when he goes into industry The academic part of the course is essentially 
the same as that of any general high school {Loc at pp 8 9 ) in fact the course 
fails as a senior technical course because it possesses too much of the character 
of an advanced secondary course 

• Thus the Consultative Committee of the Board of rducdtion in their Interim 
Report on Scholarships for Higher Ldueation [Cd 8291] write 

Though it IS improbable that in the immediate future there will be a larger 
supply of well qualified candidates from Higher Secondary Schools useful recruits 
for the Universities may be found among the day students of Senior fechmeat 
Schools and among those who have obtained instruction by evening study and 
part-time study in works ’ {Loc ett p 64 ) 
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also be used for the education of part-time students, whose admission 
to Secondary School buildings is undesirable for reasons that will be 
considered in the next chapter. Accordingly, our diagram shews that 
four-fifths of the provision of senior technical education is made by 
Senior Technical Schools while only one-fifth of it is made by Higher 
Secondary Schools. It follows that the intermediate secondary 
education which should prepare for senior technical courses should, 
for the most part, be provided by ordinary f)r Lower Secondary 
Schools, rather than by Higher Secondary Schools which would other- 
wise be attended by the majority of their fourteen- to-sixteen years old 
pupils for two years only, to the very great disadvantage of the 
Higher Secondary Schools and of all their pupils, but those boys or 
girls who receive their senior technical education in Higher Secondary 
Schools — as for example in the secretarial or domestic science form of 
a girls’ high school *, or in the engineering form of a ' public school ’ f — 
should, as indicated in our diagram, have received their intermediate 
s^ondary education in the same Higher Secondary School. 

The very important place which senior technical education has 
to fill in a national or provincial system of education is as yet hardly 
realised. The 10 per cent, (of sixteen-to-cightecn years old boys), which 
our diagram represents as receiving education of this type, will number 
no less than 10,000 in a province inhabited by 5,000,000 people. Of 
this 10,000, our diagram shews that there should be 8,000 attending 
whole-time two-year courses in the Senior Technical Schools of the 
province. And yet, even in the Manchester province, the present 
number is barely 5 per cent, of that which our diagram proposes for 
ten years hence ! 

§ q. Advanced and Miscellaneous Part-time Studies. 

Just as the future member of Class A, who enters employment after 
completing his undergraduate course at the modal age of twenty-one 
(or, if he proceeds to graduate study and re.seau h.at, say, twenty-three 
or later), should combine university part-time studies with the further 
education which his employment should give him, rather by design 
than at haphazard, so the boy who enters employment on completing 

* According to onr diagram, the completion ot intermediate secondary educa; 
tion, marked by the Scliuol Certificate, should be a condition of entry to senior 
technical as well as to .idvanccd secondary education. Hut the region to the right 
of our diagram, as has Iwen e.iiplamed, is concerned with the education of boys 
and young men rather than of girls and young women. The que.stion whether 
girls attending Higher Secondarj' Schools should be rexjuired to obtain a School 
Certificate liefore being admitted to secretarial, domestic, or other senior technical 
forms we leave open; but we suggest an atfimiative answer. 

t E.g. at Marlborough; or the engineering forms of Oundle. 


G. It. 


27 



414 


A SYSTEM OF EDUCATION 


III. 23. 9 


his senior technical education at the age of eighteen, should combine 
attendance at part-time classes with directed* experience in the 
practice of his occupation. For the majority, these part-time studies 
should take the form of organised advanced part-time courses ex- 
tending over some three years, and, while retaining the terminal and 
descriptive character that belongs to part-time courses in general, 
carrying a student’s knowledge of his specialism up to the standard 
nowadays marked by an ordinary degree. The provision of part-time 
classes of this kind, meeting either in the evening or (preferably) on 
two half-days a week, is in our view part of the function of every 
university that is situated in a great centre of population j. Our 
diagram therefore shews the university as jrroviding those advanced 
part-time courses which arc specially designed to meet the needs of 
persons who have received whole-time education up to the age of 
eighteen. Other advanced part-time courses, for future members of 
Class B who are approaching their field of service otherwise than by 
the normal path of senior technical education, will need to be provided 
by Senior Technical Schools. Moreover, there will be a certain pro- 
portion of future members of Class R for whose part-time education, 
on first entering employment, some alternative to advanced part-time 
courses will need to be provided. Such provision is described as 
miscellaneous part-time classes in our diagram. 

In conformity with a principle already J laid down, the variety 
of senior technical courses required by future members of Class B 
will be exceeded by the variety of part-time courses upon which most 
of these young people will next enter. 

Our diagram shews twenty-one as the modal age at which or- 
ganised courses of part-time study are discontinued by future members 
of Class B. It is not on this account to be supposed that the education 
of the average member, or even of any memlxT, of this class finally 
ceases at this early age. Not only will he remain subject to the 
educational influences of the practice of his employment, but by 
private reading, attendance at occasional university lectures § or 

• See abov e, p, ^^oS, where the im^xirtance of directing the practical cxi>erience 
of young graduates, and of employing an Apprentice Master or other official 
mainly or partly for this purpose, is urged. Here we emphasise the inijiortance of 
similarly directing the practical experience which the future member of Class B, 
or indeed of any other class, obtains on first entering employment. 

“t Cf. the passage quoted on p. 407 (footnote f) above from the Final Report of 
the Royal CowwiisSz'on on University Education in London (p. 33). 

I See above, pp. 386 and 41 1. 

§ For example, a nunilxirof works managers in the Manchester district have, for 
the last two academic years (1918-20), l)ccn attending late afternoon lectures de- 
livered in the College of Technology on various aspects of industrial administration. 
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courses of lectures, as well as in other ways, he will have opportunities 
of modernising his ideas and enlarging his outlook long after he has 
passed the ordinary educational age*. 

§ 10. Senior Secondary Education. 

According to the system of education represenied in our diagram, 
one-half I of the young people of this country are, within ten years, 
to receive whole-time secondary education until the age of sixteen. 
If this proportion is considered in connexion with such statistical 
enquiries as that which Mr Rowntree carried out at the beginning of 
the century in YorkJ, and from which it appears that the proportion 
of men, who are engaged in the kind of occupations that in our 
classifications belong to Class C, is approximatelyll that shewn on the 
right of our diagram, and, if we assume that the ratio, which the 
number of repetition workers in Class D will, ten years hence, bear 
to the number of craftsmen and others of Class C, will not greatly 
differ from the ratio that obtained in York at the time of Mr Rowntree’s 
enquiry, it will follow that the majority of future members of Class C 

• Cf. p, 372, especially footnote 1 . above. 

f Sue above, [)p. 371, 372 and footnote • on p. 369. f>ur diagram represents 
72 per Cent, of the yoiin^» people who continue in whole-time attendance at school 
up to the a^e ot sixteen (or jo |>cr cent, of the whole* ]>opulation of the same age) 
passing into employment at that age. while only per cent, (or 14 per cent, of 
the whole population of the age in question) continue to receive whole-time educa- 
tion lor two more years at least. At present the majority of pupils in Secondary 
and Technical Schools discontinue their attendance before attaining the 

age of si.sLcen But the Education Act of i«)i« encourai*es continued attendance 
up *0 the age of at least sixteen so as to obtain exemption from obligation to attend 
part-time day classes during the following two vears. On this account, and because 
of the general awakening tliroiiglumt the country to the advantages of remaining 
at school at least until sixteen years of age, illustrated by the fact that the 
Manchester l^ocal Education Autlionty is treating the provision of whole-time 
ecUicatioii for 30 per cent, of the ptipiilation up to the age of sixteen as a practical 
proposition, it is not iinrea.sonabU‘ t«> suggest, u.s in our diagram, that sixteen 
rather than an earlier ago will, ten years hence, mark the earliest period at which 
secondary education is dLscontinned by large numbers of pupils. But for reasons, 
including economic rca.sons similar to those whirli wv have already gi\'en for not 
proposing that everyone should receive a university e<lmation, we are not pro- 
posing that within the next ten years more than 14 per cent, of the young people 
between sixteen and eighteen years of age should be receiving whole-time education 
during that pcrio<l, 'I'hat is why our diagram shews 30 per cent, of the population, 
or 72 per cent, of the young people who receive whole-time secondary education 
up to the age of sixteen, as passing into employment at that age. 

J See Poverty by B. Seebohm Kowntree. 

§ See above, p. 326. 

II Wo are, for the purpose of the approximation that we require here, identifying 
with the members of Class C the heads of those families in York w'hose incomes 
exceeded thirty shillings a week in tlie year 1900. but who did not keep domestic 
servants. This was Mr I<owntree’s Class D who formed 32*4 per cent, of the whole 
population. At the time of his enquiry the unskilled labourer's wage in York 
varied between eighteen and twenty-one shillings a week. 
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will not enter employment before the modal age of sixteen. In other 
words, the normal educational path that leads to Class C will begin 
with elementary education up to the age of eleven plus (or, as our 
diagram shews, twelve), will then follow a transitional course of 
junior secondary education up to fourteen, and then a terminal course 
of senior secondary education up to the age of sixteen. Whole-time 
education, ending at sixteen, will in turn be followed by part-time 
education, supplementing practical training in the actual practice of 
a trade or other employment. 

Of elementary, and junior secondary, education we have already 
spoken. It is at the conclusion of junior secondary courses that the 
normal educational paths followed by future members of Classes A 
and B diverge from that followed by future members of Class C. 
While the former proceed to intermediate secondary education between 
the ages of fourteen and sixteen, the latter enter senior secondary 
courses covering the same age range. The difference between senior 
and intermediate secondary education is that between terminal and 
transitional courses. It has already* been considered at some length. 
Suffice it here to repeat that, while the transitional course is concerned 
with making the intermediate zone of the pupil’s growing single wide 
interest-system correspond as closely as possible with a number of 
the most central, most valuable, and most closely inter-connected 
essences of the cndarchy of science, the terminal course makes the 
innermost group of elements in the pupil's intermediate zone 
correspond, not so much to a group of innermost essences of the 
endarchy of science, as to a group of essences that will form a natural 
centre for the interest which the student will increa.singl}’ take in the 
trade processes or craft which will form his principal service to his 
fellow-citizens. In other words, the terminal course .short-circuits f 
connexions in the endarchy of science in order that, subject always 
to his supreme central purpose, the pupil's interest may be centred 
around his particular service to the community, rather than around 
some region of the front line of the (incomplete) endarchy of science as 
it gradually extends inwards towards the attainment of the goal of 
scientific thought. 

We have already insisted upon the practical importance of dis- 
tinguishing between the aims of transitional and terminal courses for 
persons of the same age and previous education. This distinction is 
likely to meet with more opposition, when applied to differentiate 

• See above, Chapter 21, §8. 

I See above, pp 230, 237 and 351. 
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between intermediate and senior secondary courses, than when used 
to mark the distinction between advanced secondary and senior 
technical education at a later stage And yet it is hardly less necessary, 
in thought and practice, to separate intermediate from semor secondary 
education in the last two years (fourteen to sixteen) of an ordinary 
(or Lower) Secondary School, than to separate advanced secondary 
from senior technical courses in the last two years of a Higher Second- 
ary School In particular, Dr Prosser s arguments* for distinguishmg 
between advanced secondary education and senior techmcal educa- 
tion m Boston are equally applicable to the case of intermediate 
and senior secondary education in this country Sir Joseph 
Thomson’s Committee were clearly of that opinion Speaking of the 
work of Junior Technical Schools which, in their view, should be 
regarded (as in our diagram) as belonging to secondary education f, 
the Committee quote, apparently with approval, the view of the Board 
of Education, that ‘pupils should not be diverted to Junior Technical 
Schools [or, as we should rather say, not receive senior secondary 
education] if they are intended ultimately to pass on to more advanced 
full-time technical courses’ because ’it is not possible to provide a 
curriculum that is suitable both for the boy who is passing directly 
to industry [at sixteen] and for the boy who is to continue his 
education J beyond that age Moreover, as we have already§ seen 
from evidence given bv Mr Bruce to another committee, the curricula 
of ordinary (or Lower) Secondary Schools are, in fact, being altered 
so as to approximate more closely to the terminal type, rather than 
to the transitional type to which belong the older classical sides of 
Higher Secondary Schools 

In conformity with our principle that the more nearly the end of 
whole-time or part-time education approaches, the greater should be 
the variety of available alternative courses —a principle which we 
applied when we said that a much larger number of senior technical 

* See ibov t i> 41 1 especially footnutc* § 

I llius the Comiiiittte vMitc We tiunk as we iiavc already said that there 
IS room in our scheme of tdiicatiou for those between the age of t\^<h e and sixteen 
for schools where no foreign language should be compulsory and where a definite 
bias should be given towards practical education in connection wath Science and 
Mathematics but we see no re tson why these schools should not be regarded as 
part of our secondary s>stcm (ven when their practical work is organised wath a 
view to the piedoniinant industry of a neighbourhood 

‘We recommend that Junior Technical Schools should be strengthened and 
dcveloptcl into such a form of sccoiidaiy school letaining sonic of their distincti\ e 
features thit a leasoniblc proportion of the staff must have had practical 
trade (.\pcncnct of occupations for which the school prepared ’ {Report^ loc cit 
P 4> ) 

I Report p 43 § Quoted above on p 359 
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courses were needed than the five varieties of advanced secondary 
course which we have previously outlined * — there is need for a much 
larger variety of senior, than of intermediate, secondary courses. 
Indeed, in so far as geographical considerations permit, every province 
should provide senior secondary courses preparing for each of a large 
number of different groups of trades or crafts practised in the neigh- 
bourhood. But, we repeat, the differences between the several 
varieties of the same type of education — e\'en where these differ- 
ences are most marked (as in the case of terminal courses that belong 
to senior secondary education) — do not imply that the whole subject 
matter of the courses should bo different. Many so-called general 
subjects will form part of all or of many of the different courses, 
although these subjects may be differently taught in each. The 
writing of English'), for example, is to receive attention throughout 
ever}' course represented in our diagram, from the Elementary 
School child’s essay to the graduate’s thesis for a research degree. 
In the same way, physical exercises ), of one kind or another, ought 
to form part of the education provided by every school and college 
and might well be compulsory for those who do not voluntarily, and 
to a sufficient extent, take part in organised games. 

It is unnecessary, for the purpose of the present enquiry, to attempt 
a description of all the many varieties of senior secondary courses 
that need to be provided by the Secondary and Junior Technical 
Schools of every' English province. Suffice it here to say that, while 
senior secondary courses should, subject always to the supreme 
central purpose, have as their central subject the craft or trade or 
other employment which the pupil shortly hopes to enfer§, it is 
no part of their business to attempt to teach a trade. Their object 
is rather to prepare a boy for apprenticeship (in its widest sense, and 
by no means limited to industrial crafts) by teaching every subject in 
close relation to the interest which the boy feels in his future calling; 
just as at Osborne and Dartmouth the boys’ interest in the Navy is 
used to awaken and keep alive their interest in every lesson, whatever 
its subject may nominally be. E.xperience has shewnH that boys will 
thus make more progress in these general or ' tributary ’ subjects 
than if they were studying them in a school which had no specific 
aim. 

M'e may conclude our account of senior secondary education by 

* See above, pp 386, 3S7, 388, 411 and 414. 

t Cf. pp. 347, 348 above, J See above, p. 386. 

§ Ct- P- 353 above. 

II Cf. the reference to the Bootle Junior Technical School on the following page. 
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the following extract from a paper* on ‘Junior Technical Schools’ 
prepared by the present writer in July, 1907 ; 

A brief review of the common characteristics of these schools may help 
to elucidate the cardinal elements which should be reproduced in each new 
Junior Technical School. 

In the first place, the schools are not intended to teach a trade.... It is 
commonly accepted that the right place to learn a trade is in the workshop, 
but that the workshop training can be both facilitated and increased by 
the right kind of previous education. Thus, taking Profes.sor Hopkinson's 
illustration, students may properly make experiments on the flow of water 
in pipes, and so get a knowledge of the fundamental physical laws governing 
such flow; but a school is not the place in which to teach students how much 
fall experience has shewn to be desirable in a drain or sewer. In the jinior 
Technical Schools, therefore, attention is given rather to Mathematical 
Drawing and Practical Plane and Solid Geometry than to tlie memoris- 
ing of conventional repre.sentations used by an engineer's draughtsman. 
Similarly in a commercial school, in lieu of teaching any particular method 
of book-keeping. Arithmetic is taught with a special reference to the keeping 
of accounts. 

The various subjects of the curriculum are taught in relation to the 
occupations for which the school is preparing, and thus in relation to one 
another. For example, in the Shoreditch School, preparing boys for wood- 
working trades. Geography is taught by telling the boys wliere the various 
woods on which they have been working come from and the way in which 
they are brought to this country; and History is taught, 1 understand, by 
going backwards from the present time and tracing the Industrial History 
of England and of the oilier countries in which the Geography has aroused 
an interest. Again, in the Bootle School, the subjects dealt with in the 
lessons on Maiuilactunng I'rocesses and Workshop I’ractice have so im- 
proved the English composition that... ‘.some of the essays were on a totally 
different plane from those usually met with at this age.' Further, the 
practical work is not primarily intendeil to develop skill in trade processes, 
but is rather used to illustrate the theoretical teaching and to awaken the 
interest of adolescent boys; and, once awakened, the interest can be 
extended to other subjects. In this way the [pupiisj are given a 
practical turn of mind, by being enabled to perceive a connection between 
theory and practice, so tliat book-knowledge becomes to them a useful 
tool rather than something to grow rusty on a sliclf and only to be taken 
down on those rare occasions when they realise its need. At the same time 
a wide interest is developed, due to the association in the scholar’s mind 
of a large number of ideas of different kindsf. 

• The paper was printed for private circulation. .'\t the time only thirteen 
Junior Technical Schools had liecii established in England, most of them during 
the preceding two years. 

f Further evidence of the efficiency of senior secondary' education as hitherto 
provided in junior Technical Schools is furnished by the suggestion of the com- 
mittee appointed by the Council of the North-east Coast Institution of Engineers 
and Shipbuilders that 'Much greater use should be made of Junior Technical 
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We have already* seen how important it is that a teacher who 
IS seeking to develop a single wide mterest in each of his pupils should 
himself possess an interest that is both single and wide We went 
further and pointed out f that the teacher of young part-time students 
engaged in the same or similar occupations should share his students' 
deep mterest in their dailj' work, and, in fact, possess a single wide 
interest resembling as closely as possible the particular kind of single 
wide interest that he and his colleagues, who aie teaching the same 
group of students, are endeavouring to form in each of them In other 
words, the teacher of young part-time students should have a single 
wide interest-system, of which the intermediate zone, immediately 
connected with the most central purpose-elements, corresponds to the 
particular form of service which his students are rendenng to their 
fellow men This pnnaple need not, however, be restricted in its 
apphcation to the case of part time students Thus wc have already 
urged that, in the interests of continuity in education, the sixth-form 
master J, concerned with advanced secondary education in a Higher 
Secondary School, should be in close touch with the university work 
for which he is preparing his pupils while the university lecturer 
m engineenng or medicine or any other branch of applied science 
should, in turn, be m close touch with the works or hospital or other 
estabhshment in which the young graduate will continue his profes- 
sional traimng So also is it desirable that the form masters§ — and 
not merely such speciahst teachers of technical or commercial subjects 
as may then still be required — who take part in senior secondary 
education, should have had practical expienence of and still take a 
hvely interest in, the group of occupations into one or other of which 
their pupils are about to pass 

§ II 1 ntermtdtatc Part time Studies 
As in the case of future members of Class A and of Class B, preser- 
vation of continmty in the normal education of future members of 
Class C reqmres, not only that those who taught them during their 

Schools in pre-apprenticeship education (Sir Joseph Ihomsoiis Committees 
Report p 43), and by the prominence vhich the Council lor Organising British 
Engineering Industry in 191O gave to a similar recommendation {loc cit p 2) 

• See above p 346 f See above p 346 + Set abov e p 349 

§ ITius DrProsiicrin the Report from winch wt have ^lrcad> quoted (on p 411) 
urges that in the case of senior technical education leading to industrial occupations 
in Massachusetts 'all instructors be required to h'lvc some industrial experience 
as a qualification for service and those who do not have such contact or cannot 
acquire it be gradually transferred to other High Schools for as we should say 
Higher Secondary Schoolsj and replaced by those who do possess such qualifica 
tions * {Loc at p 10 ) 
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last whole-time terminal course should be in touch with the business 
concerns or public departments which are going to employ them from 
the age of sixteen, but also that these firms or departments should 
provide 'Apprentice Masters’ or Welfare Workers thereafter to 
direct the young people’s daily work. By contact with the Secondary 
Schools or Junior Technical Schools from which the young people 
come, as well as with the part-time teachers whose classes they 
attend from the time of entering employment, these Apprentice 
Masters will help to preserve continuity in their education as gradually 
they pass from whole-time study to whole-time employment. 

The part-time classes to which we have just referred play an 
essential part in the education of future members of Class C. So — 
although it is true that the Education Act of 1918, even when towards 
the end of the next ten years its provisions become fully operative, 
will not compel young people, who have received satisfactory (whole- 
time) secondary education until the age of sixteen, to continue in 
attendance at part-time day classes until the age of eighteen — we 
have, in our diagram, represented part-time education as continuing 
at least until the age of eighteen for everybody who is not receiving 
whole- time education. While, for some time to come, many of the 
part-time classes at which attendance is not compulsoiy’ may have 
to be conducted after working hours, evidence is accumulating to 
shew that the more progressive industrial and commercial concerns 
will allow all their employees, who are under eighteen, to attend day, 
instead of evening, classes; so that it may soon be usual for all 
young persons under eighteen employed in the chief industries — at 
least of the Manchester district — to attend part-time classes during 
working hours, whether or not they are compelled to do so. And it is 
most unlikely that any considerable number of young people engaged 
in these industries will abstain from attending part-time courses while 
they are under eighteen years of age. 

Again, the future member of Class C will not ordinarily discontinue 
attendance at part-time classes even on reaching the age of eighteen. 
He will, instead, continue for several years to attend classes of a more 
or less advanced character that bear upwn the practice of his trade 
or other employment. .Accordingly, it will be the function of the 
part-time studies which he pursues during the first two years (sixteen 
to eighteen) of his employment, to prepare him for the more advanced 
studies that come later. The first part-time course which he. will 
follow should therefore differ from that which he would follow were 
he expecting to discontinue part-time studies on reaching the age of 
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eighteen, and the difference will be of the kind that distinguishes 
transitional from terminal whole-time education. To the more 
transitional of these two types we have given the name of intermediate 
part-time education, and to the more terminal type that of senior 
part-time. While therefore, as we said, part-time education as a 
whole is more terminal in character than whole-time, intermediate 
part-time differ* from senior part-time courses much as, in the case 
of whole-time studies, intermediate secondary differs from senior 
secondary education. 

Our principlef requires that the necessary v^arieties of intermediate 
part-time courses will exceed in number the varieties of senior 
secondary courses, and will in turn be exceeded in number by the 
varieties of advanced trade courses and other miscellaneous part-time 
classes, which are represented in our diagram as providing the final 
part-time education of future members of Class C. Our use of the 
word ‘final’ must not, however, lead us to forget that the young man 
or woman who di.scontinuos attendance at organised courses of part- 
time study, at or soon after the age of eighteen, should have an 
opportunity of returning later on to part-time studies that may have 
no direct bearing upon the particular kind of service that he or she 
is rendering to the community^. 

§ 12 . Senior Elementary Education. 

When future members of Classes A, B, and C have been transferred 
from the Public Elementary Schools at about the age of twelve to 
follow the normal § educational paths that lead to their respective 
fields of service, the work of the future members of Class D who are 
left behind should differ in type from the elementary education 
received by all children below that age. It might well be centred in, 
but not of course confined to, handwork 1| during the remaining two 
years of compulsory school attendance, and so have much in common 
with the training of boy scouts or girl guides. 

• For a. further account of this difference see § jj of this Chapter on pp. 424 
el seq. below, especially p. 428. | See above, p. 386. 

\ Compare footnotes J and § on p. 372 above. 

§ See above, p, 376. 

li Compare the reference to practical instruction in The Education Act. 1918: 
‘Clause 2. (i) It shall be the duty of a local education authority so to 
exercise their powers under Part iii of the Education Act. 1902, as 
{a) to make, or otherwise to secure, adequate and suitable provision by 
means of central schools, central or special classes, or otherwise; 

(i) for including in the curriculum of public elementary schools, at appro- 
priate stages, practical instruction suitable to the ages, abilities, and 
requirements of the children.' (Italics mine.) 
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Education of this t5rpe is described in our diagram* as senior ele- 
mentary, in order to distinguish it from elementary education that we 
have described as appropriate for children under twelve. Mr Fisher’s 
Education Act makes it the duty of a local education authority to 
provide this senior elementary education either in central schools or 
in central or special classes or otherwi.se. In large centres of population, 
there is indeed much to be said for not e.xtending the work of the 
ordinary Elementary Schools beyond the modal age of twelve, when 
the elementary education of children should come to an end: the less 
able children who are not transferred to junior secondary education 
elsewhere would then proceed to Central Elementary Schools in which 
they would receive the whole of their senior elementary education. 
But a large proportion of the child population of this country is to 
be found in rural or .semi-rural districts where separate Central 
Elementary Schools for children over twelve cannot conveniently 
be provided. Our diagram therefore shews that the greater part of 
the provision of senior elementary education is made by ordinary 
Elementary Schools. 

Senior elementary education is, as we have said, terminal in type. 
We have already f illustrated its difference from the transitional 
junior secondary education for children of the same age. Being 
terminal, senior elementary education should be provided in more 
varieties J than are required in the case of junior secondary courses. 

Wherever the conditions of a district render it probable that a 
considerable j'roportion of the children receiving senior elementary 
education in the same school will enter employment of a particular 
kind, the handwork that forms the central interest of the'senior 
elementary curriculum may well be related to that type of employment. 
It must, however, be clearly understood that the object of this 
connexion between school handwork and subsequent employment is 
not the production of eiheient wage slaves, but, as in the case of 
senior secondary education to which we have already§ alluded, to 
increase the children's interest in all their school work. For example, 
in a Lancashire town where it is certain that most ol the children 
will enter some branch of the cotton industry, the school handwork, 
in which the senior elementary education of the district is centred, 
might well involve handling and obseredng the cotton plant and 
samples of yarn and fabric in various stages of production. No 
attempt need be made to develop manipulative skill, for example, in 

• Facing p. 319 above. | See above, p. 344 and pp, 358 et seq. 

J Sec p. 386 above. § See above, pp. 418, 419. 
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piecing ends. But the children might receive object lessons in the 
course of which they would measure various geometrical, botanical, 
mechanical, physical, chemical, and other properties of cotton. In so 
far, then, as their other studies — natural science, mathematics, and 
even geography and history — were made tributary to this central 
interest, so far would their interest in their whole curriculum be 
deepened and become more likely to stimulate them to efforts at 
concentrating attention. 

§ 13. Junior and Senior Part-time (Secondary) Education. 

One of the most serious, if not the most serious of all, discon- 
tinuities in the education of English boys and girls is that which 
results when pupils pass from the Elementary Schools at about the 
age of fourteen — and hitherto in many parts of England before that 
age — into whole-time employment unaccompanied either by attend- 
ance at part-time classes or by educational supervision in their daily 
occupations. Such supervision the trade apprentices in bygone days 
used to obtain by close association with a master-craftsman, and it 
is now provided by the Apprentice Master* and his assistants for 
boys employed in some of the most progressive manufacturing concerns 
of this country. 

Evidence has multiplied to prove that this discontinuity has had 
serious consequences for the education of a majority of English men 
and women. The increased interest in education, that began in 
1914-15, encouraged several groups of educators and other people 
to publish programmes of educational reconstruction. Indeed, the 
present writer, in the course of an address delivered in February, 1917, 
was able to say that several of these recent programmes 

agree in proposing that nobody '.s whole-time education should cease 
before the first end of term after the attainment of the age of fourteen; 
and that every employed person should be required by law to attend part- 
time classes during working hours for not less than one whole day or two 
half days per week throughout the following three or four years, The 
Education Reform Council, the Workers’ Educational Associationf, the 

* See above, pp. 350, 408, 409. 

t The paper from nhich this quotation is made coiitiiiue.s: The programme 
of the Workers’ Educational Association asks for compulsory attendance at part- 
time day classes for not less than twenty hours per week between the ages of 
fourteen and eighteen. The chairman of the Education Reform Council <Dr W. 
Garnett) suggested, in a recent speech, what seems to me an admirable way of 
giving effect to the wishes of the Workers’ Educational As.sociation without 
necessarily going beyond what the other bodies, including the British Engineers’ 
Association, would be prepared to support. His proposal is that all employed 
persons lietween fourteen and eighteen years of age should be required to attend 
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Association of Technical Institutions, and the Council for Organising British 
Engineering Industry* have all issued reports which include these recom- 
mendations .. 

Mr Fisher was quick to seuc the opportunity afforded by this 
remarkable consensus of opinion The Bill which he proposed to 
Parliament in the autumn of 1917 , and the revised Bill which ulti- 
mately reached the Statute Book in the following year, made part- 
time education — to be provided during working hours on the equivalent 
of one day per week — compulsory up to the age of eighteen for those 
who had not received satisfactory whole-time education at least until 
the age of sixteen In view, however, of the difficulties inherent in 
making so great a change f, the Act provides that part-time education 
between the ages of sixteen and eighteen shall not become compulsory 
until seven years after all young people up to the age of sixteen have 
been compelled to receive either whole time or part-time education 

The continuation schools — or Part-time Secondary Schools as we 
shall prefer to call them — that will be established in accordance with 
this Act will make the principal provision for the education of the 
future members of Class D between the ages of fourteen and eighteen 
When, as indicated in our diagram, most future members of Class C 
receive whole-time secondary education until the age of sixteen, the 
Part-time Secondary Schools will be mainly, although not exclusively, 
attended by future members of Class D Even then, however, it will 
be necessary for Part-time Secondarj' Schools to meet the needs of 
two chherent groups of students To the first group will belong those 

pait-time dasseb in working hours for not than sixteen or twenty hours a 
week but that Local tducation Aulhontieb should be authorised to reduce this 
numlier of hours to say eight in cases where thev are satisfied that the young 
people in question are receiving suitable training dunng the actual practice of 
their employment Such an arrangement would do much to discourage unnecessary 
entry into blind alley occupations 

• Set above footnote f on j> 32*5 

t According to our diagram a province of 5,000 000 people, in which 50 per 
cent of young personti rciiiam in whole time attendance at Secondary or Junior 
Technical Schools until the age of sixteen, wnll require accommodation in its day 
continuation schools or Part time Secondary Schools as they are called on the 
diagram for go 000 boys and foi a similar number of girls or a total of 180 000 
boys and girls between fourteen and eighteen years of age Assuming that one- 
fifth of this numbei attends the part time secondary schools at any one time — 
for attendance is only required 011 the equivalent of one whole day per week — 
one-fifth of 180 000 or say yfi 000 places, will need to be provided m the Part- 
time Secondary Schools of the province In Birmingham, or in Manchester and 
Salford, where the population slightly exceeds 1 000 000 the number of Part-time 
Secondary School places needed witlun ten years will therefore be at least 7,200, 
and, if by that time the proportion of the population receiving whole time secondary 
education up to the age of sixteen is less than the 50 per cent in our diagram, the 
necessary number of Part time Secondary School places will be correspondingly 
increased beyond 7 200 
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who, like many of the young persons engaged by manufacturing 
engineering concerns in repetition work, or like many of the boys and 
girls in the spinning rooms or weaving sheds of cotton mills, are 
employed in connexion with a great industry with which they may 
remain connected during the greater part of their lives and which 
in any case is capable of forming the centre of an interest which it is 
the function of the part-time school to widen, and, widening it, to 
make not only better workmen, but also better citizens. To the same 
group will also belong those future members of Class C for whose 
whole-time education until the age of sixteen provision has not yet 
been made. The second group will contain boys and girls in ‘ blind- 
alley’ occupations, or, in other words, whose employment is of a 
temporary character or has little bearing upon the work which they 
afterwards intend to do. The same school will oftc-n provide for both 
classes of students: it is, as we shall see more clearly in the next 
chapter, the school rather than the curriculum that is the unit of 
corporate life. 

It will be convenient to describe as ‘ vocational ’ the courses 
pro\ided for the first of our two groups. But, as will shortly appear, 
our use of this word does not imply that the young people are being 
educated for anything less than their whole lives. The school is to 
fit them for all their activities, .social as well as vocational. Such a 
'vocational’ course should he conducted under the supervision of an 
advisory committee, containing representatives of employers and 
work-people. The same committee might supervise several similar 
courses in the same school or in sev'eral schools. On the other hand, 
one and the same school might have several advisory committees 
according to the different groups of trades or emjiloyments in which 
its students arc engaged. 

A ‘ v'oeationaT course provided in a Part-time (day) Secondary 
School for persons belonging to our first group, whether their employ- 
ment be industrial, commercial, domestic, or anyother, shouldincludc; 

(r) some practical work connected with their employment; 

(2) a study of the principles underlying the practice of that 
employment; 

(3) a study of the bearing of the employment in question upon 
the well-being of the whole community, together with other so-called 
‘citizenship’ subjects, including especially English. 

The intention of the practical work is not primarily to teach an 
employment or to develop manipulative skill. It is rather to give the 
more varied practical experience that the student.s want but cannot 
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obtain in the ordinary practice of their vocation; and so to connect 
the students’ employment with all their continuation school work. 
The stronger this connexion is, the greater the interest that «|ie 
students will find in their vocation, in their school, and in their whdle 
lives ; and the more likely will their education be to make them happy 
and effective servants of each other and the community. 

The second element in the curriculum is the study of principles 
underlying this practice. Of the usefulness of such a study we have 
already* spoken. We may add here that 'an interesting example has 
been furnished by Juddf, who found that children could be taught 
to hit a mark lying in water just as readily by rule of thumb as by 
a clear method based on the knowledge of refraction of light. When, 
however, he changed the depth of the mark below the surface of the 
water, the rule-of-thumb scholars had to do all their learning over 
again, whereas those who had learnt [the principle involved] ...were 
soon as successful under the new conditions as under the old ones.’* 

But perhaps the most important section of the 'vocational’ 
curriculum is that which bears directly upon citizenship. This third 
section should, first of all, relate the whole curriculum to the central 
purpose of the students’ lives, and should therefore include some 
reference to the ethics and ideals of their emytloyment, which, to 
focus our ideas, we may suppose to be industry or commerce. It 
should .also include an elementary study of the economic conditions 
which ‘;o\'crn wages and hours of labour ; economic geography, 
beginning with an account of tlie origin of the materials which the 
students handle or with which they are otherwise concerned in the 
practice of their craft ; economic history, consisting mainlv in bio- 
graphical studies of the great men and women whose lives have been 
of special importance in the development of the employment group in 
question; and, possibly, uther subjects studied from a similar point 
of view. Such studies will render the pupils less liable to be misled 
in later life by unsound economics or sociology : and may also enable 
them to take an active and intelligent part in solving social problems 
from inside. 

For persons belonging to our second group, employed in occupa- 
tions which cannot form the centre of their interest. Part-time Secondary' 
Schools must provide the centre of the interest as well as its periphery'. 
Most young people between fourteen and sixteen years of age will, as 

• !■; g- on PI’- 353. 357 abovv. 

f Educ. Rev. June, lyoH, pp. 36, 37. 

I Quoted by Professor Spearman, Journal of Exp. Ved. Vol. 11, 1913-ij. p. 252. 
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we have said*, find such a centre of interest in the handwork which 
secures for boy scouts and girl guides the various stars and badges 
that mark their proficiency in cookery, splicing, astronomy, carpentry, 
or what not. Such handwork, especially if combined with outdoor 
activities, is well adapted to form the centre of interest of non- 
vocational courses, both because boys and girls like itf, and also 
because interest in doing things resembles an emotional interest in 
that both are apt to intensify and render permanent intellectual ideas 
with which they are connected J . 

Since many of the employments practised by young people 
belonging to our first group are not entered until the age of sixteen, 
the junior part-iime courses that form the first two years work of 
the Part-time Secondary Schools will more often be non-vocational 
in character than the senior part-time courses that form the concluding 
two years work of these schools§. Accordingly, and in conformity 
with a principle of which we have already made .several applications!), 
there needs to be a greater \-ariet\’ of senior than of junior part-time 
courses. 

It remains to remark upon the difference between senior part-time 
courses — and especially perhaps the vocational courses where the 
distinction is most likely to be overlooked — that are terminal, and 
the intermediate part-time courses that must be more transitional in 
character because they prepare for more advanced part-time work 
that is to follow. In the senior part-time course, what we have called 
citizenship studies are, as we have just seen, of paramount importance. 
But the intermediate part-time courses of ten years hence are, 
according to our diagram, to be attended by young people most of 
whom will not only have previously received four years of whole- 
time secondary education, but will further widen their interests by 
subsequent terminal courses of study. In common with other transi- 
tional courses of study, intermediate part-time education will therefore 
tend to go more deeply into a small group of comparatively abstract 
studies, so that the students may become familiar with principles, 
laws, and generalisations, many of the applications of which to the 
students’ principal interests will be deterred until after the period of 
intermediate part-time education. 

It is much to be regretted that most of the provision of part-time 
education for young people between sixteen and eighteen years of 

• On p. 279 above. f See above, p. 279, footnote *. 

J See above, pp. 59. bo. 278. § See the diagram, facing p. 319 above. 

y See above, p. 386, footnote •; and p. 418, footnote *, for further references. 
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age has, hitherto, been intermediate rather than senior — transitional 
rather than terminal — in type*. The consequent omission of citi^n- 
ship subjects from senior part-time courses has resulted in the neglect 
of a great opportunity of educating the majority of part-time students 
during the critical years of adolescence. 

§ 14. Byways of Education. 

In the preceding sections of this chapter we have briefly described 
the normal t paths by which future members of Class A, Class B, Class 
C and Class D should, ten years hence, reach their respective fields 
of active service to their fellows and the community. In the course 
of this description we have referred to each of the sixteen types of 
education represented in our diagram. We have now to observe 
that the system of education, represented in our diagram, includes 
alternative or abnormal educatkmal ways in which future members 
of Cla.sscb A, B and C may be educated. Indeed — as we shall again 
point out when, in the next chapter but one, we discuss a national 
scholarship system — account must be taken of the fact that some 
young people will, on account of illness, late development, or other 
exceptional circumstances, miss being selected at the normal time 
for transfer to a higher typo of education, although their subsequent 
achievements, either during their whole-time education or when later 
on they arc combining employment with attendance at part-time 
classes, may fully justify the transfer of these few exceptional peoplej 
to higher education that will prepare them for a higher class of 
service later on. 

Thus, if we may take engineering training as typical, our diagram 
shews that, of the boys who pass, at the age of fourteen or at least 
before the age of sixteen, from .senior elementary education into the 
ranks of 'boy labour' m manufacturing works, 10 per cent, will, by 
excellence in their employment combined with good work in their 
junior part-time studies, secure promotion at the age of sixteen to 
intermediate part-time studies, designed to prepare for Class C, while 
the remaining go per cent., most of whom will ultimately belong to 

• The central and local education authorities were, until recently, in the habit 
of denoting successive years of part-time education by successir e numbers from 
one to seven inclusive. The text, however, is concerned with emphasising the 
distinction between inlermrdiale courses (say. T 3 and T 4) that aim at preparing 
for advanced courses (say, T 5, T 6 and T 7), and .senior courses. The latter 
should not be described as f 3 and T 4, if by these symbols are understood courses 
that prepare for T 3 ; for senior courses, unlike intermediate courses, terminate 
(but see pp. 372, 422 above) organised education for the time being. 

■f See above, p. 376. J See above, pp. 374, 375. 
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Class D, will transfer at the same age to semor, instead of to inter- 
mediate, part-time studies This promotion is to be accompanied by 
promotion from the ranks of ‘boy labour’ to the higher class of ‘ trade 
apprentices,’ most of whom follow the normal educational path to 
Class C and so enter employment from Junior Technical Schools at 
the age of sixteen Again, the best boys of this (trade) apprentice 
class, including a spnnkhng of the boys who have been promoted into 
it from the ranks of boy labour, will obtain promotion into the still 
higher class of ‘special apprentices,’ most of whom, on their way to 
Class B, have entered employment at the age of eighteen after 
completing (whole-time) senior technical courses of study Moreover, 
a few exceptionally able trade apprentices may be enabled, by 
means of scholai ships combined with maintenance allowances, to 
enter upon a whole-time senior technical couise at an age* which 
will exceed by a year or so that at which senior technical education 
IS begun by those who approach it by the normal way of intermediate 
secondary education But those future members of Class B who will 
not have the benefit of whole-time senior technical education between 
the ages of sixteen and eighteen, will pass directly from intermediate 
part-time to advanced part-time courses of study, which will, as a 
rule, be provided in Senior Technical Schools on two half daysf, 
or on three evenings, a week (An alternative to these advanced 
part-time courses is open to engincenng students in certain districts 
The alternative, on the North-east coastj, consists of ‘sandwich’ 
courses of study provided by Semor Technical Schools, and occupying 
three consecutive winter sessions of five months each, following upon 
two years of works training combined with inteirncdiate part time 
studies And, just as students who follow advanced part-time courses 
on one day a week or in the evening arc generally able to do so without 
suffering any reduction m wages, so the engineers and shipbuilders 
on the North-cast coast, whose apprentices receive their training on 
this ‘sandwich system ’§. pay their apprentices wages dunng the five 

* These scholarships are represented in our diagram by the single-headed 
arrow on the seventeen-years ordinate 

f See above p 414 J hor example at Sunderland.* 

§ This "sandwich system/ which is alternative to advanced part tune courses 
in Senior Technical Schools, should be carefully distinguished from the better 
known sandwich system ' in vogue in Scottish universities where in view of 
the fact that the academic year in Scotland used to extend over little more than 
half the calendar year, engineenng students were able to interspei se their under- 
graduate courses with long summers spent in obtaining practical experience in 
works It has been suggested that the training of engineenng students in English 
umversities should follow this Scottish practice Such a change would, however, 
result m engineenng students keeping different terms from those kept by all the 
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months that they are in the Senior Technical School, as well as during 
the seven months that they spend in the works or in the shipyards.) 
Once more, a small proportion of the ablest of these ‘special 
apprentices’ will, by excellence in their employment as well as in 
the advanced part-time courses* which most of them should be 
attending on one day a week or in the evening, secure scholarships f 
transferring them at about twenty years of age to (whole-time) 
undergraduate courses in a university or college of university rank. 
Having finished their undergraduate courses and taken their degrees, 
they will return, as ‘ college apprentices,’ to practical work at their 
profession for the completion of their technical training for member- 
ship of Class A. 

other members of their university; with the result that engineenng students 
would tend to become a class by themselves and so be debarred from obtaining 
their full share of those most important university influences that are discussed 
in our next chapter 

• Organised advanced part-time courses will not be available for every possible 
variety of Class B occupation for which these ‘special apprentices' are prepanng 
Accordingly, the diagram represents 25 percent, of them as attending miscellaneous 
rather than organised advanced part-time classes 

t Represented in our diagiam by the two arrows, one with a wavy sliaft. 
on the twenty-years ordinate leading from advanced part-time to whole-tune 
undergraduate courses 
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CHAPTER 24 


TYPES OF SCHOOL AND COLLEGE 
§ I. Public Spirit. 

In the preceding chapter we have been concerned with types of 
curriculum; with organised courses of study; with the educational 
influences of the schoolroom or lectureroom, laboratory or work- 
shop; and, most of all, with the strenuous intellectual discipline 
involved in private study of the right kind. We have now to take 
note of those other educational influences that ought to be no less 
strong, and no less characteristic, than that of any particular cur- 
riculum. The influences with which we are concerned in this chapter 
are of the kind that the older universities associate with residence and 
tutorial superintendence. They belong especially to the playing fields 
and the river; the school or college societies; the .school or college 
chapel ; the boarding houses, hostels, or rooms in college or out ; the 
byways and purlieus, buildings, grounds, or neighbourhood of a school 
or college or university. In other words, we have now to consider 
what is sometimes called ‘atmosphere’; the thing that peculiarly 
belongs to the school or college as a whole and not to any one side or 
section of it; the thing that results in a characteristic point of view, 
and sometimes in distinctive mannerisms or even a distinctive manner ; 
the thing that may even remain the same or nearly the same from 
one generation to another, while the curriculum may have been 
altered almost out of recognition (so that some, at least, of the pupils 
or students are pursuing studies which, in the days of their fathers or 
grandfathers, were altogether outside the scope of the .school or 
college in question) . Let us call this thing the ' spirit of the school ' or 
college or university. 

The emotional appeal of some of these influences first demands 
our attention, for we have seen* how specially important in the 
neurography are those elements which correspond to strong emotional 
interests. As we have also seenf, great use may be made of these 
emotional elements in building up a single wide interest -system. And 
so strong is the emotional interest which many famous schools and 
colleges are capable of arousing in their members, that it may be made 
to play a very important part in the educational process. Indeed, 

* See above, p. 89. | See alxjve, p. 345. 
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just as we said* * * § that the teacher of part-time classes should share 
his pupils’ principal interests, and just as we went on to say, almost 
paradoxically, that the school boy whose main interest is in history 
should learn mathematics from a teacher who is qualified rather by 
his sympathy with the boy’s interest in history than by his distinc- 
tion as a mathematician t, so now we observe that the master who 
is likely to be best able to form single wide interests in the younger 
pupils of a Higher Secondary School, requires, as his chief (but not 
of course his only) qualification, a full share of the spirit of the school, 
a deep understanding of its aims, a profound sympathy with its 
ideals, and that measure of athletic prowess which young school boys 
are apt to regard as an indispensable means of increasing the honour 
and reputation of their school. 

There is, however, some danger lest the feeling which a good 
school should arouse in all its pupils may be used, not merely as a 
means of deepening and helping to form their single wide interests, 
but actually as the centre to which all else is made subsidiary. But 
every good thing may be abused; and the danger to which we have 
just alluded does not excuse any neglect to increase the emotional 
appeal which every school or college ought to make. 

This appeal is due, in part, to associations with the past. To belong, 
tor example, to a school which was founded by John Colet, the daily 
prayers of which were written for it by Erasmus, which produced 
Milton and Marlborough and other famous Englishmen, must make 
a deep impression upon every Pauline; while membership of a college 
that produced Francis Bacon, Isaac Newton, Clerk Maxwell and 
J. J. Thomson, may stimulate a Trinity man, and especially perhaps a 
Trinity physicist, to an extent that it would be hard to over-estimate. 
Venerable buildings, too — cha|)els, halls, great courts, and dreaming 
spiresj — deepen the emotional appeal made by the memories of 
great and famous men. It is true that a historic past and ancient 
buildings are beyond the reach of schools and colleges of recent 
foundation. But they too can strive to produce great men, and have 
in many cases already done so; they too, as they extend their buildings, 
can build beautifully, and that means, in the first place, simply and 
serviceably §. 


* See above, p. 346. + See above, pp. 346, 347. 

I Mr Compton Mackenzie's title for the third, or Oxford, section of his novel 

Sinister Street. 

§ Compare the remark, quoted at a recent conference of English universities: 
' I know of no reason why a Gothic building should not be well adapted to serve 
the purposes of a university, but I never saw one that was.' 
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We have been speaking of the emotional elements which member- 
ship of a great school or college renders available for inclusion in the 
single wide interest-system there being built up. We have now to 
speak of the direct educational influence that may be exercised by 
school or college life. We shall do so under three heads : mass influence, 
team work, and personal relationship. 

Under the name ‘ mass influence ’ we allude to the effect of living 
for a period of years in the closest touch with an organised society 
whose ideals and outlook may remain the same or nearly the same for 
generations at a time. Sometimes there results an antiquated stand- 
point. Sometimes, however, a small school or college society succeeds 
in preserving ideals of heroic conduct, high thinking, patriotism, and 
search for knowledge, when, all around, moral and intellectual stand- 
ards are tempyorarily depressed. ‘ Continuity, tradition, and the trustee- 
sense which you find in an Oxford college or an Inn of Court — the 
sense that you hold for those who come after you what was held for 
you by those who went before,’* these it is, and the ideals of the 
public service connected with them, that tend to become impressed 
upon every member of a school or college in which they flourish. In 
short, hardly any man can spend long years in the company of 
people who share a common purpose without himself coming to share 
it too. 

By ‘team work' we describe another direct influence of school 
and college life: namely, training in self-government; social service, 
both to the members of the school community and, through .school or 
college missions, to the outside world as well ; loyalty to a small society, 
that best prepares for loyalty to a larger national or international 
group later on; and unselfish cooperation as an insignificant member 
of a cooperative body f . 

Lastly, under the heading of ‘personal relationship,’ w'e have 
referred to those educational influences wdiich a school or college 
exercises by bringing together a number of boys or young men from 
different home surroundings and.in the caseof many Higher Secondary 
Schools and universities, from different parts of the country and even 
from overseas. It is to her ‘public schools,’ whose pupils come from 
all parts of Great Britain and Ireland, that the United Kingdom is 
largely indebted for its unity. Of late years the ancient universities 

* Midas and Son, by Stephen McKenna, i9i<>, pp. 220, 221, 

t This aspect of school and college life has been well put by a former college 
tutor who ha.s also seen service as a headmaster; the Itev. Canon W. Temple, 
in a presidential address to the Education Section (L) of the British Association 
at Newcastle-upon-Tyne in 1916. 
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have also succeeded in bringing together young men who come, not 
merely from different counties, but from schools and homes of 
the most varied types. And at a recent* conference, called by the 
Imperial Education Committee of the War Office, it was stated that 
Oxford had done much towards unifying the English-speaking world 
by bringing together, under the terms of the Rhodes Trust, a number 
of scholars from all parts of the British Empire and the American 
Commonwealth. It is to be hoped that every British and American 
university at home, and overseas, will have a share in this work of 
harmonising the purposes and outlook of English-speaking people, so 
that they may work together for the good of the whole world. Tliis 
aspect of university work was well put by Cardinal Newman who, 
writing in 1852, went so far as to say: 

I protest to you, Gentlemen, that if 1 had to choose between a so-called 
University, which dispensed with residence and tutorial superintendence, 
and gave its degrees to any person who passed an examination in a wide 
range of subjects, and a University which had no professors or examinations 
at all, but merely brought a number of young men together for three or 
four years, and then sent them away as the University of Oxford i.s said 
to have done some sixty years since, if 1 were a.skcd which of these two 
methods was the better discipline of intellect,... which of the two courses 
was the more successful in training, moulding, enlarging the mind, which 
sent out men the more fitted for their secular duties, which produced better 
public men, men of the world, men whose names would descend to posterity, 
I have no hesitation in giving tlie preference to that University which did 
nothing, over that which exacted of its members an acquaintance with 
every science under the sunt. 

§ 2. Universities. 

In applying these considerations to the system of public educa- 
tion that we hope to see brought into operation in England during 
the ne.xt decade, we shall not follow the order of the flow in 
our diagram J — from elementary and preparatory education at its 
beginning to graduate study and research at its end — but the reverse. 

Beginning then with the university, wc first remark how fortunate 
it is for England that, with only one important e.xccption, her most 
advanced study and research in applied science and technology form 
part of the work of her universities §. Anything which tends to 

• June, igiQ. 

I Quoted in the Final Report of the Royal Commission on University Education 
in London, pp. 20. 27. J Facing p. 319 above 

§ Compare the ftillowing extracts from a memorandum by the British Science 
Guild dated April. 1919: 'Technical F.ducation is intimately connected with 
the teaching and development of pure science. Higher Technical Education in 
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segregate particular classes of students in separate institutions 
according to their different special studies, impairs the influence which 
a university is, as we have just seen, capable of exercising, and which 
it ought to exercise, in harmonising the ideals and purposes of the 
leaders of the people. 

The extent to which a university can exercise upon its students 
the kind of influences that specially concern us in this chapter depends, 
as Newman* saw, on the prevalence of residence and tutorial super- 
intendence in that university. The majority of the students entering 
English universities at the present time have been pupils of day 
schools where these influences are generally less than in the great 
boarding schools. And the homes in which these students have lived 
during their school life, and where they go on li\'ing as undergraduates, 
are too frequently lacking in intellectual interest; their home environ- 
ment has not familiarised them with big ideas, broad generalisations, 
or organised thought about life as a whole. 

While a university cannot immediately and directly alter the 
home conditions of its undergraduates, it can still do much to increase 
those of its educational influences which do not mainly belong to 
courses of study that lead to degrees or diplom.'is. Tutorial superin- 
tendence, for example, can be exercised in a non-residential university ; 
and the effect of long talks with one’s tutor, either alone or in company 
with a small group of other undergraduates seated round the tutor's 
fire, may be very great indeed. A fortnightly essay! rnay afford the 
occasion for gatherings of this kind; but, in some of the most profitable 
of these tutorial hours, the wntten essays may hardly be mentioned, 
almost the whole time being occupied with a discussion that widens 
the student’s interest and helps him to see the relation of his principal 
studies to modern life as a whole. Such informal talks afford senior 
members of a university an opportunity of sharing with their juniors 
the business of ‘ training, moulding, enlarging the mind ' which, in 

particular, therefore, must be in intimate contact with the Universities and vice 
vefsa. The question of the further provision of Higher Technical liducatinn cannot 
be considered apart from the (jucstion of the development of exissliiig Universities 
and the formation of new Universities.' Cf. also the quotation from Mr xilichacl 
Longridge's presidential address to the Institution of Mechanical Engineers on 
p. 441 l>eIow. 

Already before the War the Verein Deutscher Ingenieure was pointing out the 
injury done to Germany by the separation of her Techmsche Hochschulen from 
her universities. In most CxermaD states the Techmsche Hockschulen (or technical 
universities) are not merely independent of the universities proper, but arc 
actually located in different towns; and the Handels H'ichschule at Cologne 
illustrates a tendency to separate the liighest commercial, as well as the highest 
technical, education from the work of German universities. 

• See p. 435 above. | Cf. p. 400 above. 
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Newman's view, was so important a part of the duty that a university 
owes to Its undergraduates 

But there is no sufficient reason why universities that are at 
present mainly non-residential should not take steps to increase their 
influence by causing most of tlicir undergraduates to reside, at any 
rate for a time, in colleges or hostels Under a residential system, as 
we have already indicated, students have far better opportunities of 
educating each other than is otherwise possible they may, in particular, 
develop qualities of leadership in connexion with debating, literary,) 
scientific, technical and athletic societies, which never flounsh so well 
under a non-residential system 

The end we have in view does not necessanly require that every 
undergraduate should reside in a college or hostel dunng the whole 
of his undergraduate life A long step, even if only a first step, will 
have been taken when at least one year’s residence is required from 
every undergraduate Thi great increase of hostel accommodation 
which this long first step would render necessary in the case of most 
modern English universities, outside London, could probably best be 
provided at some distance from the centre of the large town where 
the university's buddings are, for the most part*, situated A group 
of residences placed within easy distance of the university town might 
provide the nucleus of a real universit}' colony The rapid improve- 
ment of electnc transport that is to be t \pected within the next few 
years w dl bring suitable country sites within less than half an hour's 
run from the middle of the city where the university buddings stand 
Ihose modern universities which are situated in the largest centres 
of population would probably be well advised to consider the purchase 
(betorc unproved means of transport increase tlie^ pnee) of land in 
the neighbouring countij, for the purpose of providing residential 
accommodation 

It will, of com sc, be objet ted that the iin reased cost of univ ersity 
education involved in our pioposal would be prohibitive But, even 
if the whole of this increase of cost had to be met from pubhc funds, 
the additional burden would not be excessive Thus, it is safe to 
estimati that an uiidcTgraduatc member of a modern university can 
reside in a umversity s hostel, instead of liv mg at home, at an increased 
cost of less than £50 a year If then every undergraduate member of, 
say, the University of Manchester were compelled to reside in a hostel 

• It may well be that the increased hostel accommodation required can be&t 
be provided in the immediate neighbourhood of the univeisity buddings where 
these have already been removed from a central site, as has happened in Biriuing- 
ham 
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throughout his undergraduate hfe, and if all the increased cost were 
borne by public funds, the charge upon them would be far less than 
the present expenditure of the Umversity, including both Owens 
College and the College of Technology And if the number of under- 
graduates were increased to 6,ooo* men and 3,ooo women, making 
a total of 9,000 f undergraduates, and if every undergraduate were 
required to reside in a hostel for one year, the cost f of this requirement, 
reckoned as before at £50 per student per annum, would still be less 
than the present expenditure of Owens College and the College of 
Technology combined When we reflect that the total annual income 
of all the universities and univ'ersitv colleges of the British Isles was, 
in 1914, about £2,000,000, and that the Universities of Oxford and 
Cambndge account for about one-half of this amount (so that the total 
annual income of the comparatively non-rcsidential universities and 
university colleges is about £1,000,000) while that of the universities 
and colleges of the United States is £20,000, ooo§, we realise that it 
IS by no means out of the question to propose to spend an additional 
£1,000,000 per annum in order to ensure that every Enghsli under- 
graduate shall spend at least one year in residence at a university or 
college 

We may here note that, while pnvate benefactions to universities 
and colleges in the United States amount to more than £5,000,000 
annually, in the United Kingdom they do not average one twentieth 
that sum|i In fact the wealthy people of England have not, during 
the last century, endowed education as the richer citizens of the 
United States are now doing, or as was done by the nch ecclesiastics 
and nobles of the Middle Ages When sums of money ai e given, they 
are frequently ear-marked for particular bmldings and equipment, 
but, necessary as these undoubtedly arc, they are not needtd so much 
as the provision and proper payment of a personnel adequate for 
research, for teaching, and for the leading of public opinion While it 
IS probable that largei gifts will be forthcoming in the near future, 
it IS doubtful whether the increase that may be expected will be 

* This IS the number of undergraduates to be expected under the system 
represented m our diagram from the population of the Manchester province 
estimated at 5 000 000 persons (Cf pp 370 371 above ) 

t riiat IS 18 per 10 000 of the province referred to in the preceding footnote, 
a figure approximately equal to the percentage in Scotland immediately before 
the War see above p 371 

t £150 000 a year 

§ these figures are taken from p 10 of the Report 0/ the Lducatton Com- 
mtitee of the British Science Guild upon the Position of Universities and Technical 
Institutions 

II See p 2 of the British Science Guild Report, 
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equal to the greatly increased needs of the universities of this country 
When the provision of university education in England has become 
equal to that represented in our diagram, it is probable that most 
English umversitics will have to depend for the principal part of 
their revenue on pubhc funds that must be made available on an 
altogether new and greatly enlarged scale 

This increase of national and local grants to universities will 
doubtless be accompanied by some increase in the part played by the 
nation and the locality in university government We would suggest 
that this change can best be brought about by associating the pro- 
vincial universities of England more closely with the distncts which 
they specially serve The establishment of provincial education 
authorities* (preferably as federations of existing local education 
authorities for higher education, but including representatives of the 
provincial university or universities and of some other autonomous 
educational institutions) would not only be the best means of ensunng 
adequate local support for the universities f, but would al^o, as we 
have saidj, secure (and for the first time) an adequate proeision 
throughout the length and breadth of England of all forms of higher 
education and especially of the higher secondary education that 

• See above p 366 and Appendix E 

t Lompart the following extract from a. memorandum by the British Science 
Guild dated April 1910 In dealing with all education of unner&!t> grade or 
of the type provided by higher technical institutions it is necessary to establish 
local auth nties lor much larger ireas than the majority of counties and of county 
boroughs It is true that m son 0 casts a count) borough (i c Manchester) has 
prf ided and largel) maintained a technic d institute of first rank but the institute 
IS always attendeii by pujuls from the districts of other authonties who contnbute 
either notlung or an inadequate share towards the cost of maintenance and the 
financial injustice involved threatens the sccunty of these institutions while in 
the matter of the award of scholarships by the existing local education authonties 
we are very far from securing ecpial opportunity for residents in diflerent art as * 

I bee abovt p 30(> 

§ Compart the following extract from a papec publi'^hed bv Mr Cloudesley 
Brertton entitled A Biidslyc \iew of tducatieiial Reform One does not 
i>ehe\t howeser that the present da\ Lniversit) or the present day institution 
of higher learning will ever be able to rtali'-r its tnie l^ral function leaving out 
those of national or imperial imj-orlaiiee until we htvt boldly adopted larger 
educational areas thus bnnging together town and eountrv in a new and fruitful 
union while one is equally confident that unless thebc areas are also adopted for 
other political purposes such as the solution of proper means of water supply 
of communication and other problems of local idministratiun that at present 
cry for solution [cf footnote * on p 366 above] the requisite gcwiMs /on or spirit 
of regionalism will not be devcloj:cd and we shall be still far from the ideal of 
the local University being not only the spiritual head of the hieraichy of the 
schools elementary secondary technical agricultural and the like but also the 
mam organ for reintegrating communal fee'ing and huniantstug commercial life 
and giving the proper inspiration to every art and craft m the locality Rightly 
understood the local University should be a focus of local patriotism and local 
enlightenment {The Nineteenth Centuty and After June, 1917, p 1311 ) 
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best prepares for university studies*. It is true that a good deal 
has already been accomplished by voluntary cooperation between 
existing local education authorities and universities. But, with 
the increase in the volume and scope of the work of modern 
English universities, voluntary cooperation between small authorities 
can no longer be relied upon for the local support of one of these 
universities, whether by supplying its students with the necessary 
preliminary education, or by suppl5nng its coffers with the necessary 
funds. Indeed, a system which can be upset by the refusal of a single 
authority to play its part, will not suffice to bring university education 
within the reach of every young person of sufficient educational 
promise. To this question we shall return in the next chapter. 


§ 3. Senior Technical Schools, or Polytechnics. 

Senior technical education, on the need for which we have already f 
insisted, must, as we also observed^, be clearly distinguished from the 
work for an honours degree that ought to form the staple studies of 
most undergraduates in every university. To the reasons, economic 
as well as educational, then given for this observation, we have now 
to add that the influences which a university ought to exercise upon 
its undergraduates along the lines indicated in this chapter, would 
be seriously impaired were the university to include, in addition to 
the number of undergraduates indicated by our diagram, the 
larger number of boys between sixteen and eighteen years of age 
represented as following senior technical courses of study; for the 
number of undergraduates between the modal ages of eighteen and 
twenty-one is, according to our diagram, only thi ee-quarters of the 
number of si.xteen to eighteen-year old boys from the same province 
who should be receiving senior technical education in the Technical 
Schools of the province, and only three-fifths of the whole number of 
boys under the modal age of eighteen who should be receiving senior 
technical education. Thus, for example, our diagram shews that in 
a province of 5,000,000 people there would be 6,000 men uiider- 

* The change here anticipated would involve some changein the present system 
of government of most English provincial universities. It may be suggested that 
the Courts of these universities should, in future, represent : 

(a) the teacliing body, 

(h) the graduates: 

(c) the jirovincial education authority; 

(d) persons co-opted on account of their special interest in, and knowledge of, 

university problems. 

Such a change in the constitution of a University Court might in some cases involve 
little if any alteration in the personnel of the executive or, as it is often called, the 
University Council. f See above, p, 413. J See above, p. 410. 
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graduates over the modal age of eighteen, and 10,000 boys between 
sixteen and eighteen receiving senior technical education, 8,000 of 
them in the Senior Technical Schools or Polytechnics. It is clear that 
the undergraduate life of the university of such a province would be 
swamped by the inclusion of these large numbers of younger students 
receiving education of a different type Wc hold, therefore, that, as 
indicated by our diagram, senior technical education, except in so far 
as it is provided for a comparatively small minority m Higher 
Secondary Schools, should be recognised as belonging, not to 
universities and colleges of university rank, but to institutions of 
a different kind* that we desenbe as Senior Technical Schools | 
While one, or at most two, universities may well suffice for each of 
the ten or twelve English provinces J, there is no reason why the 
number of Senior Technical Schools should not be very much greater. 
One, at least, should be available in every county borough or other 
large town that owes its si/se to its own industry or commerce§ 

When the position that senior technical courses of study ought 
to occupy in a national system of education has been generally 
recognised, and when such courses are piovided on the scale indicated 
by our diagram, it may be possible to restnet the use of Senior 
Technical School buildings to those whole-time students who are 
receiving this type of education, and so to foster those educational 
influences that we are specially considenng in this chapter But in the 
meanwhile — and for many years to come — the present practice of using 
for the benefit of part-time students the special qualifications of the 
members of the teaching body of a Senior Technical School, and the 
costly equipment of the workshops and laboratones that are needed 

• We are here in agreement with Mr Michael Longndge who in the course of 
his presidential address to the Institution of Mechanical Engineers, s»aid 

'I think, also, that a clear distinction should be made l>etween technical 
colleges of university rank on the one hand and senior tcchiucal schools, whose 
entrance standard is lower than universit\ matriculation, on the other The 
interests of engineers require two classes of institutions giving technical instruction, 
each with its definite purpose 

(1) Technical "colleges", 

(2) Technical ‘ schools" (senior and junior) 

‘ The technical "colleges" should be of uni\ersity rank, and should be depart- 
ments or faculties of universities like the [College] of Technology m Manchester, 
not independent of them as in Germany ' (httgineering, p 412 27th April, 1917 ) 
t In London these institutions are generally known as Polytechnics, while the 
regulations of the Board of Education describe them as Local Colleges 
X See above, pp 366 367, and Appendix E. 

§ We are not saying even that every county borough ought to have its own 
Senior Technical School providing organised two year courses of study for boys 
between sixteen and eighteen years of age Canterbury’, for example, is a county 
borough because of its cathedral, rather than because of its industrial or commercial 
importance 
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for many of its whole- time courses, will be continued ; so that, as our 
diagram shews, Semor Technical Schools will provide, not only whole- 
time two-year courses for young men between sixteen and eighteen 
years of age*, but also intermediate and advanced part-time courses, 
together with miscellaneous part-time classes, including advanced 
trade classes. Most of the part-time classes intended for persons over 
the age of eighteen will meet in the evening , but, even in the evening, 
the day students' common-room should be reserved for their sole use, 
so that these day students may feel that their Senior Technical School 
is, after all, their own institution, rather than a heterogeneous aggre- 
gate in which their share is quite small 

It remains to add that, according to the figures given in our 
diagram, and supposing that all the intermediate part-time classes 
meet in the day-time j (on not more than two half-days a week), the 
students present on any one day will be equally divided between 
whole-time and part-time students; while the whole number present 
on any one day will be approximately equal to the whole number 
present on any one evening if we further suppose that all the students 
over eighteen are evening students, and that, on the a% erage, each of 
them attends the Senior Technical School on two evenings in each week 
during the winter session^ The approximation to equality will be 
still closer if we suppose that, of the students over eighteen, those 
following advanced part-time courses attend on the equivalent of one 
day a week instead of in the evening 

* Compare the findings of the Consultative Committee of the Board of Educa- 
tion recorded m their ‘Interim Report on Scholarships for Higher Education' 
'We conceive that the chief function of Senior Technical Schools — besides pro 
viding evening instruction — should be to provide conlinnnus technical and 
scientific instruction from about the age of sixteen to tliat of eighteen or 
nineteen. They would thus link up naturally— where they exist and they are 
not so numerous as they should be — with those pupjJs of Secondary Schools who 
conclude their Secondary studies at about the age of sixteen (Report [Cd 8291], 
p 20 ) t Cf p 421 above 

X Our diagram shews that so far as boys and men are concerned, the Senior 
Technical Schools of a province of 5 000,000 jx*ople will be attended on any one 
day by 8,000 whole-time students receiving senior technical education, and by 
8,200 (being one-fifth of the 41,000) part time students following intermediate 
part-time courses and on any one evening if we suppose that every part-time 
student over eighteen attends on the average on two evenings a week, by 21,000 
(being two-fi.fths of the whole number of 52, ‘500 represented in the diagram). 
Thus the number present in the evening will not be very difierent from the number 
present in the day-time. 

If the advanced part-time classes in the Senior Technical Schools meet in the 
day-time on the equivalent of one day per week and the other hypotheses in the 
text remain unaltered, the number of students present m the ^mor Technical 
School on any one day will be 18,000 while the number present on any one evening 
will be 17,500 This would be a most economical arrangement so far as buildings 
and equipment are concerned 
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§ 4 Secondary Schools 

Having thus distinguished between universities on the one hand, 
and Senior Technical Schools on the other, we have next to observe 
the differences between Higher Secondary Schools and those other 
Secondary Schools that are described in the diagram as ordinary or 
lower The distinction we draw between these two types of Secondary 
Schools IS clearly shewn m the diagram it is that, while Higher 
Secondary Schools retain almost all their pupils until the age of eighteen 
(or, if all the pupils of Higher Secondary Schools were able enough and 
well enough educated to pass the First School Examination at the 
normal age of sixteen ♦, for two years work above the standard 
marked by the School Certificate f), ordinary or Lower Secondary 
Schools part company with their pupils at the modal age of sixteen In 
other woids, it is the Higher Secondary Schools alone that undertake 
sixth-form work , or, in the terminology of our diagram, it is only the 
Higher Secondary Schools that provide advanced secondary (together 
with a comparatively small amount of senior technical) education 

Many educators, it is true, believ'e that it is a mistake to collect 
all the advanced secondary education of a province into a com- 
paratively small number of Higher Secondary Schools They would 
prefer that every Secondary School should have its own sixth-form, 
however small, a little leaven they say, of pupils who intend to pro- 
ceed to a university, after reaching scholarship standard or the 
standard of the Higher School Certificate J, will leaven the whole lump 
But when we look at the figures prt sented by oui diagram, we cannot 
share this view, except in so far as it applies to a rural distnct in 
which Higher Secondary Schools cannot be made available A certain 
proportion of the qualified boys and girls wall always prefer to attend 
Higher Secondary Schools, where very few pupils leave before the age 
of eighteen If, then, wc were to assume that half§ the number of 

• rius IS very far from being the case in many of the 'public schools’ to-day 
But many of the boys admitt^ to these schools would not be there if a com 
petitive test were applied to all English children for the purpose of selecting the 
number shewn m our diagram to be educated in Higher Secondary Schools, and 
if all the less able bovs and girls were excluded from these schools 

t See footnote § on p 386 above { See above p 387, and -appendix F 

§ A large proportion of the boys who intend to proceed to a university wiU 
in any case desire to lective their advanced secondary education in Higher 
Secondary Schools where it has long been the practice for most boys to remain 
at least until the age of eighteen Ihus the Consultative Committee of the Board 
of Education m their Interim Keport on Scholarships for Higher Education' 
[Cd 829 1] write f he Pu blic Schools hav e a great trad ition a tradition of character 
a tradition of nianners a tradition of physical excellence a tradition of self 
government They do in fact supply the boys of the country with more than half 
the Higher Secondar>’^ Education that they receive' (loc, cU pp 18, 19) 
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young people, shewn in our diagram as attending Higher Secondary 
Schools between the ages of sixteen and eighteen, were transferred 
instead to Lower Secondary Schools and evenly distributed between 
them, so that every Secondary School should have its own sixth-form, 
however small, the result would be that every Secondary School that 
contained 300 pupils between the ages of ten and sixteen would have 
a sixth- torm of only twelve pupils who had passed the School Certificate 
standard, and were either preparing to entei the various honours 
schools of a university, or were receiving senior technical education. 
Of these twelve, no more than two or three would ordinarily be 
following the same variety of advanced secondary, or senior technical, 
course. The cost of making appropriate provision for each of these 
sixth-form boys and girls would be altogether prohibitive. The 
formal education of these boys and girls — the ablest, be it remembered, 
in the whole school — would therefore be sacrificed, in order that the 
school as a whole might be able to look to a sixth-form for its monitors 
or prefects, and perhaps for the leaders of its athletics 

The injury that would thus be done to nearly half the ablest 
boys and girls — not merely the ablest in the school, but in the whole 
land — during the two most valuable j'ears of their school life, would 
not, however, be limited to defective education in the classroom or 
the study. Those other educational influences that we discussed in 
the first section of this chapter, and that should be .so powerful at 
the top of a Higher Secondary School (where, during the last years 
of their school life, able boys and girls are surrounded by school- 
fellows of the same age and similar attainments), would be replaced, 
in the ordinary or Lower Secondary School (where the sixth-form 
would be less than 4 per cent, of the whole school), by temptations to 
behave like demi-gods or eastern potentates lording it over a mass of 
inferior beings. 

In the interest, then, of the ablest of the children — and also, be 
it added, of the training in self-government which boys and girls who 
are about to leave an ordinary Secondary School at the age of sixteen 
win have more opportunity for practising if they are not governed 
from above by a very small sixth-form aristocracy — it is desirable 
that as far as possible Higher Secondary Schools shouldbe distinguished 
from other institutions that provide the greater part of secondary 
education*. 

• Professor John Adams writes: ‘Mv experience backs up your argument. 
In the Scottish schools a good deal of harm was done in the post parish-school 
period by teachers trying to carry on a “top" of a few boys of ability.' 
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Moreover, we should deprecate any arrangement for transferring 
more than a very small number of pupils from Lower to Higher 
Secondary Schools at or about the age of sixteen If the Higher 
Secondary School is to exercise its fullest influence upon its pupils, it 
ought to have them for at least lour years Accordingly, the transfer 
of the ablest children from Lower Secondary Schools, into which 
some children pass below the age of twelve and into which a large 
additional number is transferred from Elementary Schools at that 
age, should take place, as indicated in our diagram, not later than 
the age of fourteen Those pupils of the Lower Secondary Schools who, 
on account of late development or other exceptional circumstances, 
fail to secure transfer at this ago, but are afterwards qualified to receive 
university education (if necessary at the State's expense), should, as 
we said, for the most part be admitted to universities for a pre- 
liminary year’s work* in preparation for an honours school, after 
matnculating direct from their Lower Secondary Schools, and without 
proceeding to a Higher Secondary School for two years of advanced 
secondary education Only a very few exceptional persons should be 
transferred from Lower to Higher Secondary Schools on the com- 
pletion of their intermediate secondary education 

§ 5 Junwr Technical Schools 

In our diagram we have represented Junior Technical Schools as 
providing the same type of education — namelj', junior secondary — 
for all their pupils between twelve and fourteen years of age as is 
provided in all Secondary Schools for pupils of the same age And 
we have represented Junior Technical Schools as providing, for all 
their pupils between fourteen and sixteen years of age, education of 
the same type — namely, senior secondary — as should be provided by 
Lower Secondary Schools for the majority of their pupils of the same 
age Our discussion f of the nature of senior secondary education 
shewed no essential difference in type of the senior secondary 
education that should occupy the last two years of the whole time 
education of boys who are passing directly into employment at the 
age of sixteen, whether that education is provided in a Jumor 
Technical School on the one hand, or in an ordinary Secondary School 
on the other Moreover, we have pointed out that, in the view of 
Sir Joseph Thomson’s Committee, as in that presented by our diagram, 

* bee above p 392 

f bee alxjve Chapter 2 3 §10 
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the work of Junior Technical Schools ought to be regarded as bdonging 
to secondary education*. 

Is there, then, any adequate reason for perpetuating the present 
distinction between Junior Technical Schools and ordinary or Lower 
Secondary Schools? Or is it not preferable that the function now 
fulfilled by Junior Technical Schools should, in future, belong to 
ordinary Secondary Schools, to which should be added new ‘ sides ’ 
concerned with those varieties of senior secondary education that have 
hitherto been provided in the Junior Technical Schools? Our answer 
is that in the future — and perhaps, although our diagram does not 
indicate it, within the decade with which it is especially concerned — 
the work that is now done in separate Junior Technical Schools 
should be undertaken by new ‘sides’ of Lower Secondary Schools. 
For, just as we have seen that the influences discussed at the be- 
ginning of this chapter will be more effective at the university stage 
when the highest teaching and research in applied science and 
technology form part of the activities of the universities than when 
they are confined, as in Germanyt, to separate institutions, so will 
the same influences be better fostered, at any early stage of education, 
by bringing together in the same schools the work that has hitherto 
been undertaken in separate buildings by Junior Technical Schools 
on the one hand, and by ordinary Secondary Schools on the other. 
It mil, however, be observed, from the description we have already { 
given of the character of senior secondary education, that, if regard 
be had rather to the type of education provided than to the particular 
subjects taught, the change we are here suggesting consists, not so 
much of turning Junior Technical Schools into modern Secondary 
Schools of the usual type, as of making ordinary' Secondary Schools 
adopt, for the majority of their pupils, the ideals and practice of the 
best Junior Technical Schools. 

Although we are thus recommending the ultimate fusion of Junior 
TechnicsJ and ordinary Secondary Schools, we must point out that 
the beginnings and early development of the former have taken place 
outside organised secondary education, and also outside the Element- 
ary School system. In fact, the growth of Junior Technical Schools to- 
wards an established position in English education has not only been 
primarily due to a definite purpose, clearly realised and enthusiastically 
pursued by their teachers, their headmasters, and their inspectorsf, 

* See above, p. 417. f See above, p. 435, footnote §. { In Chapter 23, § 10. 

§ Of the technical branch of the Board of Education. Compare Sir Joseph 
Thomson's Committee's Report, p. 43. 
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but has been fostered and facilitated by the extra measure of freedom 
to expand and to experiment that was allowed to them by the single 
paragraph* of departmental regulations under which they worked: a 
freedom that would have been denied to them under the more specific 
and complicated regulations for Pubhc Elementary Schools f or state- 
aided Secondary Schools { . 

Moreover, it was not until the theory of the terminal, as dis- 
tinguished from the transitional, course had first been thought out 
in its apphcation to this stage of education, that it began to find 
acceptance among those Secondary School masters and those o£&cers 
of local and central education authorities who still beheved that all 
secondary education ought to be transitional in character and suitable 
for children who intended, not only to complete secondary courses, 
but to pass on from them to university work. Accordingly, the new 
terminal type of education, especially designed to meet the needs of 
boys who were about to enter industrial occupations, was not pro- 
vided by Secondary Schools but by new J urn or Technical Schools 
for which accommodation was generally found in the buildings of 
Senior Technical Schools. These buildings were, for the most part, 
nearly empty in the day-time because the need for senior technical 
education had not been reahsed, and because the practice of providing 
intermediate part-time courses in the day-time, instead of in the 
evening, was still in its infancy. 

But the original separation of Junior Technical Schools from 
Secondary Schools was due to inability, as well as to unwillingness, on 
the part of the pioneers of the Junior Technical School movement to 
make their schools comply with the regulations for Secondary Schools 
as they then existed. For, in the absence of the encouragement, 
afforded by the Education Act of 1918, to boys and girls to contmue 
to receive whole-time secondary education until the age of sixteen, 
the promoters of Junior Technical Schools, in 1906-7 when the 
number of these schools first began to expand rapidly, did not think 

* Section 42 of the Board of Education's Kegulations for 'lechnical Schools. 

I For exampl" the Public Elementary School Code laid doi\n definite regula- 
tions concerning the qualifications of teaciiers, ^vlll]e the early promoters of Junior 
Technical Schools attached more importance to the kind of qualifications described 
on p 4.20 above than to the qualifications required by the Code 

I For example, the promoters of Junior lechnical Schools. w.heu the number 
of these schools first began to expand rapidl> about the year 1906, were unw'iUing 
to insist that every Junior lechmeal School boy should study a foreign language, 
however little chance there might be of lus acquiring a useful knowledge of it 
for, in those days, the boys generally passed from Junior Technical Schools into 
industry at fifteen years of age, and seldom spent more than two or three years 
altogether in Junior lechnicdd Schools 


29 — 2 
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it practicable to retain pupils in a Junior Technical School much 
beyond the age of fifteen, or to admit them to these schools before 
the age of thirteen or, at the earhest, twelve In these circumstances 
Junior Technical Schools could not supply the four-year courses 
required of every Secondary School in receipt of government grant 

§ 6 Part-time Secondary Schools 

Of the high importance of part time secondary education, both 
junior and senior, we have already * spoken We return to the question 
in this chapter in order to point out how necessary it is that, in the 
development of part-time secondary education, the influences with 
which this chapter is especially concerned shall not be neglected For 
the age range of part-time secondary education — from fourteen to 
eighteen — is the same as that of the so-called ' public schools ' the 
age range of higher secondary education These part-time day schools 
must be the 'public schools' of the great majonty of our fellow- 
countrymen They must form the young people s characters, as well 
as develop their intellects No part of English education has, on the 
whole, been more successful than our 'public school’ system What- 
ever good we may get that is new, we must not lose the good that is old 
We must therefore endeavour to introduce into the part-time secondary 
education of the many what have hitherto been the best features of 
the whole-time secondary education of the very few In fact, the 
Part-time Secondary School of the near future must be possessed of 
School societies and be governed, as far as possible, by the boys and 
girls themselves Its buildings should be open for ri creative purposes 
at times when classes are not being held It should have its own teams 
for football, cncket, and other sports, and it should have its Sunday 
service, and perhaps its summer camp 

The fostering of public spirit in a part-time school attended by 
different pupils on different days is a difficult, but not an insoluble, 
problem The difficulty will not be so much felt in those new Part- 
time Secondary Schools that are being provided by large industrial 
or commercial concerns for their own employees f It is not indeed 

* See above Chapter 23 § 13 

t Not all of the new continuation schools that will be needed to comply with 
section 10 of the Education Act of 1918 — a section that requires that every young 
person (between fourteen and sixteen years of age at hrst, and seven years later, 
up to eighteen years) shall attend school for at least ^20 (or if the local education 
authonties so resolve for 280) hours every year— will be provided by local educa- 
tion authorities Section 10 (3) (u) of the Act provides that a young person who 
IS under obligation to receive part time education may receive it outside the 
local authority’s continuation schools, and section 10 (8) requires that young 
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to be understood that more than a small proportion of the provision 
of part-time secondary education required by the Education Act 
of 1918 will be made in such ‘works schools.’ It is, however, con- 
tended that the best works schools may be the best of all the new 
day continuation schools, because of the very special degree in which 
they are able to exercise the kind of influence here in question. Thus, 
one who had been a teacher in a local education authority’s continua- 
tion school and who had recently removed to take charge of a works 
school in the neighbourhood of Manchester, informed the present 
writer how sure he felt that his opportunities of really getting hold 
of his boys and influencing them aright were far greater in the works 
school, where he saw his boys every day, than in the local education 
authorit}'’s .school, where he only saw them on two half-days a week. 
Another works school in the same neighbourhood has already some 
400 members. It is self-governed. It has its own magazine. It is 
divided into houses that correspond to different groups of trades. 
The house matches awaken the greatest enthusiasm. The captain of 
the school, himself a senior trade apprentice — for the school is con- 
cerned with trade apprentices only — fills his high office as effectively 
as any chairman of a board of directors. One of the firm’s managers 
keeps in close touch with the senior boys who wield authority in the 
school. He may help them with advice, but he does not interfere. 
His function is that of a wise headmaster. Thus an intimate contact 
between employer and workman is established at the very outset of 
thidr mutual connexion, and should be greatly to the advantage of 
both in all their subsequent relations with each other. 

It is true that, in two obvious respects, a works school must be 
at a disadvantage compared with schools provided for all comers by 
a local education authority. In the first place, there is the danger 
that compulsory inspection by the central or local education authority 
may not suffice to prevent ill-disposed industrial concerns from mis- 
using works schools on their premises, so as to increase their employees’ 
productive efficiency at the expense of their education as citizens. 
In the second place, while the local authority’s schools ought, as far 
as possible, to provide different teaching for boys or girls engaged 
in different groups of educative crafts, they ought also to afford 
opportunities of bringing together, for purposes of recreation and social 

people, while they cannot be compelled by the local anthority to attend a con- 
tinuation school ‘at or in connection with the place of their employment,* may 
attend such a 'works school' instead of one of the local authority’s continuation 
schools, provided that the works school is open to inspection either by the local 
education authority or by the Board of Education, 
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life, young people who may not only (as in the case of the works 
school) be engaged in different crafts, but also be employed by different 
firms and in different branches of industry. But the works school 
will, at its best, more than make up for these disadvantages by the 
unique facilities it affords for corporate life, social organisation, and 
self-government among young people who have far more than their 
part-time school in common. 

The continuous presence in the works of a number of cultivated 
teachers cannot fail to exercise a beneficial effect upon the social life 
of the whole works, and not only of the pupils of the works school. 
For the latter, the benefit will be especially marked. The educative 
value of the four and a half days a week that they spend in the 
practice of their employment will be increased. In some cases, the 
craft teachers of the workshops will also be teachers in the works 
school ; and, in every case where the works school is properly organised 
by an 'Apprentice Master,’* who is intimately connected with the 
management of the works, the contact between those who teach 
apprentices in the school and those who instruct them in the workshop® 
will be very close. The harmony of purpose between the school and 
the works that can thus be secured will go far to obviate the danger 
of conflict between the lessons the young person learns in the works 
and those that are taught him by his master in the school. In 
particular, the teachers in the works school arc more likely than some 
of their fellows in the schools outside to realise how great a public 
service is performed by productive industry. 

Then again, although it is no more the main business of the works 
school than of any other Part-time Secondary School to select the 
abler apprentices for special promotion and higher training, there can 
be no doubt but that the management of the works, being in closer 
touch with the apprentices' school work if it is done in a works school 
than if it were done in a local authority’s school, will be kept better 
informed of the school progress of the young people. 

It has been argued that the education provided in a works school, 
not being under the direction of a local authority, may lack coordina- 
tion with the system of education in force in the locality. This argu- 
ment will have greater weight when effective steps have been taken 
to coordinate the work of the various schools conducted by the several 
separate local authorities in the same educational district. When once 
the system of schools and colleges throughout an educational area 
that is large enough to form a natural unit, with its centre in the 
• See above, pp. 350, 420 and 421. 
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local university (or — as in the case of Lanccishire and Cheshire — 
universities), has been coordinated by a single provincial authority, 
it will be time to complain if any works schools then remain outside 
the provincial authority’s jurisdiction. At the present time, it is often 
easier for a central college to secure coordination with a works school 
than with the schools conducted by adjoining, and sometimes rival, 
local education authorities. 

In these circumstances, we can hardly insist on works schools 
being placed under the (sometimes quite small) local authorities of 
to-day until these in turn have been combined into (or placed under 
the direction of) authorities for a complete educational area, of which, 
as we said’*', there should be about a dozen in England. Meanwhile, 
however, the closer the cooperation f between the works school and 
the existing local authorities — and there may be many of them — 
from whose areas it draws its pupils, and with the authority in whose 
area it is situated, the better for all concerned. 

§ 7. Elementary Schools. 

The practicability of separating ordinary Elementary Schools, for 
children under the age of twelve, from Central Elementary Schools, 
which provide senior elementary education for those children who 
have been left behind when their abler schoolfellows have been 
transferred to junior secondary education elsewhere, has already J 
been discussed. Wherever this separation is practicable, it might well 
be made in the interests of the influences described at the opening of 
this chapter. Indeed, as the projrortion of abler children who receive 
secondary education after the age of twelve increases up to or beyond 
the 50 per cent, shewn in our diagram, it will become less and less 
desirable that the ordinary Elementary School, attended alike by 
children of every grade of ability, should be dominated, not by the 
ablest, cleverest, or most virtuous children, and not even by the 
children who will later on be recognised as the most athletic, but by 
those who, although possessed of less than average ability, are 
biggest, and strongest, and most mature, simply because they are 
oldest. And yet the change we are here suggesting, desirable as it is 
and still more desirable as it will become when a great increase takes 

• See above, p. 366, and Appendix E. 

I Examples of such cooperation are furnished by cases in which the works 
school is conducted in a Technical School building used by the authority only 
in the evening and rented from them in the day-time by the factory concerned. 
In another case, the local authority provides the teachers and organises the school, 
while the firm concerned finds the building and all the pupils. 

J See above, p. 423. 
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place in the number of children transferred from elementary to 
secondary education at the age of twelve, is by no means so urgently 
needed as some of the other changes proposed in earlier sections of 
this chapter. 

§ 8 Summary 

Particularly pressing is the need for more residence and tutorial 
superintendence in modern universities, for a clear distinction in 
thought and practice between Higher Secondary Schools on the one 
hand, and Lower Secondary Schools* on the other, for replacing 
separate Junior Technical Schools by new ‘sides of ordinary Second- 
ary Schools (and by seeing to it that the education provided by these 
schools for those of their pupils who are between fourteen and sixteen 
years of age. and who intend to enter employment on reaching six- 
teen. shall be ot the senior secondary type which has in the past 
been provided by most Junior Technical Schools but by comparatively 
few Secondary Schools) , and last, but by no means least, for intro- 
ducing into the Part-time Secondary Schools of the future the 
atmosphere of pubhc spint, loyalty, and self-government that has 
hitherto belonged almost exclusively to whole time Secondary Schools 
of ancient foundation 

• It IS held in some quarters that Higher Seconder) Schools alone should be 
recognised as Secondary Schools, while Central Llementary Schools should suffice 
to do for boys and girls above the age of tA^elve all that we have desenbed as 
done by Lower Secondary Schools In view of the difierent traditions of elementary 
and secondary education m this country, such a proposal would almost inevitably 
lead to a lowering of the standard of the work of the whole time education of the 
large proportion of boys and girls who before long will stay at school until they 
reach the age of sixteen In these circumstances, ue cannot com mend the proposal 
to replace Lower Secondary Schools by Central Llementary Schools although at 
first sight it appears economical because the Board of Education arc satisfied 
although Central Elementary Schools possess smaller playgrounds and infenor 
laboratories than are required of grant-aided Secondary Schools 
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A NATIONAL SCHOLARSHIP SYSTEM 
§ I. Maintenance Allowances. 

The bringing into operation in England of such a system of education 
as is represented in our diagram* requires, not only the provision of 
the various types of education and the several types of school or 
college described in the two preceding chapters, but also the selection 
of a sufficient number of able young people, quahfied by natural gifts 
and previous education to make the fullest use of this provision, and 
enabled to do so by scholarships and maintenance allowances. Indeed, 
the systematic selection of children and young people on account of 
their personal qualities alone, and irrespective of their place of 
residence or their financial resources f, to receive, if necessary at the 
public expense, whatever type of education will best fit them to serve 
their fellows and the community as a whole, is of the very essence of 
the system of education designed in our Book III J for the purpose of 
realising the aim of education that we set forth at the end of Book II. 

It is true that the Education Act of 1918 obliges local education 
authorities ‘to secure that children and young persons § shall not be 
debarred from receiving the benefits of any form of education by 
which they are capable of profiting through inability to pay fees.’|| But 
this obligation refers only to young people under the age of eighteen; 
and, what is more, it refers to fees alone. Inability to pay fees is not 
the principal obstacle in the way of able young people of slender means 
who desire, and are othc™'ise qualified, to receiv'e higher education. 
Until adequate maintenance allowances are added to the remission 
of fees, the father’s income will be a more potent factor than his 
child’s qualities in determining the education the child is to receive. 
It is therefore, as we said, an essential condition of bringing into 
operation in England the system of education represented in our 
diagram that every scholarship awarded shall be supplemented, 

♦ Facing p. 319 above. f See above, pp. 320 and 374. 

I The fust chapter of this book (Book III. Chapter 20) makes this clear. See 
especially p. 322 above. 

§ The expression children and young persons’ covers all young people under 
the age of eighteen. 

II Section 4 (4) of the Education Act, 1918. 
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wherever necessary, by a maintenance allowance proportioned to the 
scholar’s needs. 

The Consultative Committee of the Board of Education in their 
Interim Repiort on Scholarships for Higher Education put the matter 
thus: 

Roughly speaking, no Local Education Authority should give any aid 
to any candidate to go to the University unless it were prepared if necessary 
to pay the whole of his expenses; and the like is true of the Government 
in the case of Scholarshipys granted by Government. The main question 
to be decided by the awarding body with regard to each candidate is: Is 
this candidate fit to be assisted by public funds to receive University 
instruction? If he is not so fit, there is no need to give him any assistance 
at all*. 

The principle thus applied to university scholarships is equally 
applicable in every other department of a national scholarship system. 
If a scholar is fit to be assisted by public funds to receive education 
of whatever type, and in whatever type of educational institution, 
the amount of the assistance given him should be sufficient to enable 
him to derive the fullest advantage, not only from those direct 
educational influences discussed in Chapter 23, but also from those 
other influences considered in Chapter 24. 

It may however be objected that, if maintenance allowances were 
added to the remission of fees, the cost of such a scholarship system 
as is represented by the arrows f in our diagram would be prohibitive. 
The cost would indeed be very great, but not, it is submitted, beyond 
the resources of this country. Even the most extravagant estimate 
based upon the high prices ruling in July, 1919, shews that the whole 
cost of the scholarships and maintenance allowances would probably 
be less than the public expenditure on elementary education in 
England and Wales before the War, and less than one-sixteenth of the 
country’s annual expenditure on alcoholic drink ' § Moreover, there is 
no investment of public funds that produces so splendid a return in 
the material prosperity, and in the spiritual well-being, of the people, 
as results from expenditure on the right kind of education. 

§ 2. Provincial Authorities. 

The administration of national scholarships, together with such 
maintenance allowances as are required to secure that every kind of 
education is brought within the reach of all children and young people 

* Loc. cit. pp. 58, 59. f See above. Chapter 22, § 7 (pp. 374, 375). 

t Such an estimate is given in Appendix G. § See above, p. 374. 
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of sufficient educational promise, irrespective both of their place of 
residence in England or Wales and of their private financial circum- 
stances, cannot be directly undertaken by the Board of Education; 
nor can such a system be effectively administered by existing local 
education authorities*. It is true that the Education Act of 1902 
entrusted the duty of supplying or aiding the supply of higher 
education to larger local education authorities than some of those f 
which it established for elementary education. But these higher 
education authorities have not proved large enough to envisage their 
responsibility for the highest education of all. The result is that, 
although responsibility for the highest education rests equally upon 
all the higher education authorities, a boy’s chance of winning a 
university scholarship depends upon the particular town or county 
in which he happens to livej. Thus, for example, when in 1913-14 
the city of Manchester was giving university scholarships costing 
•23 of a penny rate (and this in addition to other expenditure on 
university education amounting to a rate of 1-38 pence), at least one 
county borough in Lancashire offered no university scholarships, and 
contributed nothing from its rates for university education either in 
Manchester or in Liverpool. And, indeed, a local education authority 
within whose borders there is no provision of some particular tyf>e 
of education is apt to neglect its responsibility for education of that 
type; it is likely to refuse to contribute to the cost of this type of 
education,* whether provided by some other local authority or by 
an independent governing body; it may also refrain from offering 
scholarship.s that will enable young people resident in its area to 
obtain education of the type in question. We have seen§, too, that 
it would be out of the question for every existing higher education 
authority in England and Wales to attempt to secure the provision 
in its own area of every type of education represented in our diagram. 
Even the great county areas like that of Lancashire are, from our 
present point of view, as inchoate as a railway system all of whose 
junctions are under the control, if not of an enemy, at least of rival 
companies. Except only London, there is no administrative county 
in England that has a university or university college within its 

* See above, Chapter 22, § 2. 

t Namely, non-county boroughs with a population over 10,000 and urban 
districts with a population over 20,000. 

X See Appendix H for a statement (published in 1916 by the Council for 
Organising British Engineering Industry) of the scholarships tenable in universities 
and institutions of university rank offered by the higher education authorities 
(namely the county councils and county borough councils) in Lancashire and 
Cheshire. § See above, p. 365. 
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area* * * § . Moreover, non-residential Higher Secondary Schools, as well 
as Seiuor Technical Schools, are, for the most part, located in large 
towns, although a very considerable proportion of their pupils or 
students reside in the surrounding county areas 

If then we are nght in supposing that equal educational opportunity 
will only be afforded to children of equal merit throughout the length 
and breadth of England when the administration of scholarslups and 
maintenance allowances is entrusted to authorities large enough to 
envisage a complete system of education from the Elementary or 
Preparatory School to the University, it follows that new provincial 
education authorities f arc needed, each concerned with one of the 
ten or twelve provinces into which we have already | suggested that 
England and Wales should be subdivided for educational purposes 

While the first business of these provincial education authorities 
should be gradually to bnng into existence a national scholarship 
system that mil fulfil the conditions wc have laid down§, they should, 
to an increasing extent, exercise a coordinating influence upon the 
activities of the vanous local education authonties and independent 
educational institutions in their respective provinces Toi, in order 
to secure a smooth and continuous flow from the beginning to the 
end of our flow diagram, the amount of the flow at any point, and 
the educational channel that is to receive it, must be adapted to 
each other's dimensions In other words, the provision of the vanous 
types of education in the vanous types of school or college represented 
in our diagram, and the number of young people selected and enabled 
by scholarships and maintenance allowances to follow each course of 
study in each educational institution, requiie mutual adjustment 
Accordingly, the authonty that administers the scholarships and 
maintenance allowances, and so aims at supplying the demand of 
the community — not only for the several classes (A, B, C, and D) of 
service represented in our diagram, but also for the many varieties of 
each class of service — by creating a sufficient flow of pupils into each 

• If Cambndge and Durham are exceptions they are exceptions of the kind 
that prove the rule 

I We have not followed the Education Reform Council (see 1 ducation Ktform 
being the report of the Education Keform Council published lor the Teachers 
Guild by P b King and Son 1917) in desenbing these authonties as Provincial 
Councils For reasons explained m an article that appeared in Nature on 3rd 
April 1919 (see above footnote •, p 366). we believe that Provincial Councils are 
needed for many purposes of local government in addition to education and 
that when such Councils come into being each provincial education authonty 
may be a department of one of them 

I Sec p 366 above and Appendix K on p 497 

§ See above p 374 
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educational channel, ought also to be in some measure responsible for 
the channels into which they direct the flow*. 

We would therefore gradually extend the functions of provincial 
education authorities, until each provincial authority becomes 
responsible, through the Board of Education, to Parliament for 
ensuring the provision, in its own province, of a system of education 
that will fulfil the conditions described in our preceding chapters, 
and that will make the scholarships and maintenance allowances 
(being considered in the present chapter) equally available for all 
young people of sufficient educational promise. This proposed ex- 
tension of the powers and duties of provincial education authorities, 
established in the first instance for the administration of a national f 
scholarship system, does not mean the abolition of existing local 
education authonties, and still less does it imply the abolition of 
university autonomy But it does mean that, in each province, there 
shall be one authonty representative of the universities and of the 
existing local education authontiesj, coordinating their work, and 

Compare, for example, the Education Reform Council's discussion of the 
training of teachers (/oc cit pp 21,22). Compare also the follo\Mng extract from 
a memorandum by the Bntish Science Guild dated April, igig ' Proper provision 
for the training of teachers also involves a task too great for the majority of the 
present authorities These difficulties would be surmounted if for the purpose of 
Higher Education the country were divided into about ten Provinces roughly 
corresponding to the areas of the Universities, and Provincial Authonties were 
created out of the existing Local Authonties with the addition of University and 
Technical members ' And it is not only the training of teacheis, but the training 
of all fut.ire members of Classes A and B that is beyond the power of the small 
higher education authorities of the present day For, as we hav'C seen, universities 
ai d Senior Technical Schools have an essential function to perform in the training 
of future members of these respective classes, and most higher education authorities 
are unrepresented on tlie governing bodies of universities, while many such 
authorities are even without a Senior lechnical School 

t In order that the scholarship system administered by ten or twelve provincial 
education authonties may he a national svstem, each provincial authonty should, 
whenever necessary, allow its scholars to hold their scholarships in schools or 
colleges located in a different province Moreover, the scholarships awarded by 
a provincial education authontv should not cease to be tenable with the removal 
of the scholar or his parents to another province 

J And possibly also of the teaching profession in the province and pos- 
sibly of organised industry Ihus the recently tstablisbed Fedeial Council of 
Lancaslure and Cheshire leachers’ Associations, representative of the teaching 
profession in the two counties, might be given the duty of nominatmg the re- 
presentative or representatives of the teaching profession on the provincial 
education authonty for the North-western Province. Similarly Whitley, distnct 
councils for leading industries, or rather federations of all such councils -within 
the province, might nominate representatives to serve on the provincial education 
authonty 

The Federal Council of Lancashire and Cheshire Teachers' Associations, after 
a senes of committee meetings held during the spnng and summer of 19x9, under 
the present wnter's chairmanship, passed a number of Recommendations concern- 
ing ‘ A National System of Education ’ having much in common with the proposals 
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possible, in any democratic system of education, for the vanous fields 
of useful service to be reached In this connexion we emphasise 
again* the importance of such scholarships as are represented by the 
two vertical arrows on the twenty-years ordinate, by means of which 
an able boy, who may have passed directly from an Elementary School 
into employment at the age of fourteen, may later obtain admission 
to undergraduate studies in a university Such a transition would 
have been impiossible in Impenal Germany where the road to 
the university was ngidly defined But English education must 
remain democratic The loss to our national life that would result 
from refusing to admit to full university pnvileges students who 
approach the universities otherwise than through the normal avenue 
of the Higher Secondary School would indeed be deplorable 

§ 4 Methods of Selechon 

The provincial education authonty, charged with the business of 
awarding scholarships and maintenance allowances, will have carefully 
to consider the best means of making the necessary selection at the 
vanous points marked by arrows in our diagram Many ways of 
making each selection will have to be tned before the best is discovered 
The following suggestions are merely intended as a first approximation 
to the methods that may ultimately be employed 

Pending the results of further investigations into the nature and 
uses of such mental tests as Mr Burtf and other experimental 
psychologists have employed for the purpose of determimng general 
ability, an essay and an anthmetic paper should remain the principal 
means of selecting boys and girls of about the age of twelve for 
transfer (with such scholarships or maintenance allowances as are 
required) from Elementary to Secondary or Junior Technical Schools, 
for Mr Burt, Dr Webb, and others have shewn how high is the correla- 
tion between general ability and success in examinations Wherever 
the very large numbers* involved in this scholarship test do not 
render oral examination impracticable, it would be desirable to 
combine an intervuew, such as forms part of the entrance test to 

• See above p 395 especially footnote J 

t See above pp 105 et i,eq 

X The numbers submitted for the final test might be reduced by adopting a 
suggestion made by the Incorporated Association of Headmabters that a pre- 
liminary selection should first be made in the Elementary Schools The Association 
recommend that 'Every elementary school should be required to furnish a list 
of bovs of not more than eleven years of age who are of more than average ability 
and fitted to pursue a secondary education and all of these boys should be 9ul>- 
initted for examination 
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Osborne, with the written examination at this stage*. And, when 
such an oral examination cannot be held, the examiners should be 
required to take into account a written report from each candidate’s 
headmaster I . In view of the high importance of ‘purpose’ among 
human qualitiesi, the selectors of candidates for transfer might also 
do well to have before them short formal statements, from each 
candidate and from his parents, concerning their wishes for his ultimate 
employment; but formal statements of this kind would be much more 
valuable in the case of selections of young people at and after the 
age of fourteen, since purpose does not begin to play its leading part 
in character until adolescence has set in §. The duty of recommending 
to the provincial education authority, for selection, the names of 
candidates approaching the age of twelve might be left, in view of 
the large numbers involved, to a body of external examiners. The 
same c.xaminers might also recommend the award of supplementary 
scholarships (represented by the ringed single arrow on the fourteen- 
years ordinate) (o children approaching the age of fourteen who 
missed being selected at the age of twelve. But, in the case of all the 
other selections represented in our diagram, the teaching body of the 
institution to which each scholarship is intended to lead should play 
the chief part in recommending candidates for that scholarship; and 
they should always have interviewed the candidates they recommend. 
The selectors should, moreover, have before them reports from each 
candidate’s headmaster, as well as formal statements of ' purpose ’ — 
of the kind just alluded to— from the candidates and their parents, 
unless such statements prove in practice to be unreliable. And it 
should always be open to a Higher Secondary School, a Senior 
Technical School, or a university or college of university rank, to 
choose between selected scholars when the number presenting them- 
selves for admission exceeds tlie av.iilable accommodation. 

If, as has just been suggested, the test for the selection of sch'l Js 
for transfer from Lower to Higher Secondary Schools at the age of 

• It was suggested on p. 127 abov'c that the pnticipa) object of such an inter- 
view is to determine the cleverness, c, of the candidate whose general ability, g, 
is approximately determined by his written examination papers. When c as well 
as g is determined in a scholarship test, any attempt to plac(‘ candidates in order 
of merit should be based upon the sum of the squares of the measures of their 
cleverness and ability, rather than upon the simple sum of the marks obtained 
in the tests of these two independent qualities. In other words, the final mark 
that should determine a candidate's position in the order of merit should be 
proportional to (€ = ) “J g^ + c* and not to 4 t. Cf. p. 125 above. 

f The usefulness of the headmasters' reports would be increased by their 
being drawn up in some standard form such as experience may shew to be the 
most suitable. J Sec above, p. 244. § See above, pp. 340, 341. 
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fourteen, should rest in the first instance with the masters of the 
Higher Secondary Schools concerned, care must be taken to prevent 
the scholarship test having too close a relation to particular studies 
pursued in the Higher Secondary School. Even as the arithmetic and 
essay papers set to children approaching the age of twelve do not 
demand special knowledge that any of the candidates are likely to 
lack, so the selective test applied to candidates who are just com- 
pleting their junior secondary education should not unduly favour 
those candidates who have made a special study of such subjects as 
Greek and Latin, that may be carried further by intermediate and 
advanced secondary studies on the classical sides of Higher Secondary 
Schools, but that form no necessary part of the future studies of those 
others who will proceed from junior to senior secondary education. 
On the other hand, when boys or girls who are completing their 
intermediate secondary education are tested with a riew to the transfer 
of selected candidates to Senior Technical Schools (by means of the 
scholarships represented in the diagram by the double-headed arrow 
on the sixteen-year ordinate), th<? test should not be wholly or mainly 
concerned with such general knowledge as is required for the School 
Certificate examination, although to have obtained this Certificate 
may well be a condition precedent to the award of a scholarship. 
Special excellence in the group of subjects which the candidates wish 
to pursue, further during their subsequent whole-time education — 
and which should therefore have been studied in the more abstract 
('transitional') way that is most likely to develope general ability 
or ‘g ’* — should more than compensate for mediocrity in other (com- 
paratively ‘terminal’) subjects of the School Certificate examination. 
And this special excellence and ability had better be tested by 
means of special papers than by using papers set for the purpose 
of a pass examination!. In particular, candidates who excel in an 
English essay or in a mathematical problem paper — excellence which 
requires ability, and cannot be attained by knowledge alone — should 
be preferred to the possessors of masses of miscellaneous information. 
The same is true of the means employed for selecting the few 
exceptional boys and girls who are to be transferred (by means 
of the scholarships represented by the single-headed arrow on the 
sixteen-years ordinate of our diagram) from Lower .Secondary Schools 

*■ See above, Chapter 21, § 8 . 

t Compare the hnding of Sir Joseph Thomson's Committee that: 'It is not 
desirable to use large pas.s examinations like the Local Examinations or Matricula- 
tion Examinations for the award of scholarships.' (Loc. cii. p. Oi.) 
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to Higher Secondary Schools, or to the preliminary one-year university 
courses whose functions we described above * . 

This principle is still more important in the case of selection for 
university entrance scholarships, whether the selection be made from 
boys or girls who are completing advanced courses in Higher Secondary 
Schools or whether it be made from among older .students attending 
part-time classes J . In either of these cases, the test of general knowledge, 
which, as we have said§, forms a necessary part of the test of fitness 
to enter a university, should be regarded as altogi;ther subsidiary, if 
indeed it is taken into account at all, in deciding the order of merit 
of competitors for university entrance scholarships. 

Research studentships, whether for students who have juat 
graduated at another university (represented by the vertical arrow 
on the twenty-one-years ordinate) or for men and women who have 
already spent some years in whole-time employment (represented by 
the vertical arrow on the twenty-four-years ordinate), should not be 
awarded by examination at all, but after careful consideration of all 
the circumstances of each particular case, and, in the case of young 
graduates, having special regard to the opinions of their abilities 
formed by the professors under whom they have just been working(j. 

* See above, p. 392. The. question whether the few exceptional young people 
who hold the scholarships here in question should hold them in the sixth-form 
of a Higher Secondary School or in u preliminary one-year university course 
must depend in part upon local circumstances and in part upon the age of the 
individual scholars at the time of their selection. Experience shews {see above, 
p. 392) that very few students who enter a university before tlie age of seventeen 
ar^ sufficiently niature to profit by the comparative freedom of study that marks 
university courses, or by those otner university influences that were discussed 
in Chapter 2.{, § 2. It follows that, other things l)eing equal, a scholar selected 
appreciably before the age of seventeen for one of these supplementary (i.e. 
marked by a single-headed arrow) sch ‘larshijis. had better hold Jiis scholarship for 
two years m a Higher Sectmd.ary School, while successful candidates of seventeen 
years of age or upwards had letter proceed direct to preliminary studies in a 
university. It should be added tiiat the niaximurn annual value of the scliolarship 
and maintenance allowance will, a.s pointed out in Appendix G, ha\ e to be greater 
if it is held at a university than if it is held at a Higher Secondary* School. 

t This selection is represented by the doublc-he*w.ied arrow at the top of the 
eighteen-years ordinate in our diagram (facing p. 319). 

J This selection is represented by the two single-headed arrovYS on the twenty- 
years ordinate in the diagram. 

§ See above, 394 395- 

II Thus the (^nsultative Committee of the Board of Education recommend 
in their 'Interim Keport on Scholarships for Higher Education' that every holder 
of an undergraduate scholarship who satisfactorily completes his undergraduate 
studies should be allowed, on the recommendation of a professor, to remain up 
at his university for one or two years of advanced study and training in methods 
of research {loc. cit. p. 72). 
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TEACHERS 

A PUPIL as he advances m years should, as we have observed*, 
gradually become his own chief educator Accordingly, the university 
teacher need not be so much one who can teacli, as one who knows 
and discovers, and who inspires with a love of knowing and discover- 
ing f Advanced study, and experience in research, are therefore the 
special qualifications of a university teacher And, as we sawj, these 
should be combined, in the case of the professor or lecturer in a depart- 
ment of applied science or technology, with continued close personal 
expenence of industnal practice : expenence of a kind that can only 
be secured by a consulting practice if that brings the professor or 
lecturer into practical touch with works, mills, or factones, and places 
him m a position to command the fullest information concerning the 
processes and methods of the concerns that he advises 

The junior members of the teaching body of a university should 
possess qualifications similar to those expected of their seniors, although 
they may not have so long or so distinguished a record || as original 
investigators It is true that in the past many of the lecturers and 
assistant lecturers in modern universities have not recognised that 
the advancement of knowledge is one of their functions They hav'e 
been content to prepare their students for university examinations, 
and in this work some of them have proved to be exceedingly effective 
teachers, but the number of lectures which they have been expected 
to deliver, added in some cases to an excessive amount of evening 
teaching, has prevented them from undertaking onginal research, even 
if expenence of, and capacity for, research had been among their quali- 
fications when first they joined the university teaching body manyycars 
ago It would be impossible now, for the first time, to require onginal 

• See p 271 above | Cf p 400 abo^e 

I See above, p 349 § See above, pp 406 407 

II Degrees and diplomas at best affoid imperfect evidence of the qualifications 
of a university teacher or of any other member of the teaching profession But, 
if a university professor may ordinarily be expected to be qualified for the Doctor's 
degree of an English university, according to the conditions under which such 
degrees have hitherto been conferred, the junior member of the teaching body 
of a university should be expected to possess the qualifications that are to be 
demanded from candidates for the Ph D degree as newly established in England 
(see above, p 403) 
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work from men who have grown old in the profession of university 
teaching. But the mistake must not be repeated. Care must in future 
be taken that even the most junior member of the teaching body of 
every university recognises that research and teaching are equally 
his duty. To this end, his teaching duties must allow him ample 
leisure for research. 

Sixth-form masters, concerned with advanced secondary education 
in Higher Secondary Schools, should possess the same qualifications 
as junior university teachers. We have already* suggested that the 
si.xth-form master should preserve close touch with university work, 
and that he should be engaged in original work on his own account, 
perhaps for this purpose spending part of his time in the precincts of 
a neighbouring university. But the schoolmaster, even more than 
the university teacher, needs to share his pupils’ interests!, and, by 
commanding their respect and even their admiration, to add an 
emotional interest to the studies with which he is concerned. For 
this reason, athleticprowessj, to which fewEnglish boys are indifferent, 
is a more important attribute of the schoolmaster than of the university 
teacher. 

Members of the teaching body of a Senior Technical School require 
much the same qualifications as sixth-form masters in Higher 
Secondary Schools. But teachers concerned with senior technical 
education, whether in a Senior Technical School or in a Higher 
Secondary School, resemble university teachers of applied science and 
technok,gy in requiring an intimate personal acquaintance with the 
group of employments into which their pupils are about to enter. 

The same is true of teachers responsible for advanced part-time 
classes, whether provided in a university or in a Senior Technical 
School. For teachers of trade classes, on the other hand, practical 
experience of the trade, combined with knowledge of the principles 
underlying the trade practice, is the most important special qualifica- 
tion. 

■Schoolmasters who take the middle forms of a Higher Secondary 
School, or who are elsewhere responsible for intermediate secondary 
education, should generally possess an honours degree as evidence of 
a focussed single wide interest. They need not however undertake, or 
have undertaken, original investigations on their own account. On 
the other hand, the athletic and other qualities that will enable them 
to appeal to their pupils’ interests and awaken their enthusiasm, are 

* See above, p. 349. t See above, p. 346. 

t Cf. above, ji, 433 
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more important in their case than in the case of sixth-form masters. 
Moreover, some training as a teacher is a desirable, if not a 
necessary, qualification; since fourteen year old boys, who are just 
beginning their intermediate secondary education, are often very far 
from anxious to obtain the best education that their schools are able 
to give. They need to be taught.. ..And intermediate part-time classes 
should be taught by teachers possessing intellectual qualifications 
similar to those required for intermediate secondary education. 

Teachers who are concerned with senior secondary or senior part- 
time education, require much the same qualifications as the form- 
masters responsible for intermediate secondary education, sdthough 
an honours degree is less necessary for them. But, as in the case of 
members of the teaching body of a Senior Technical School, these 
teachers ought also to have had direct personal experience of the 
employment into which their pupils are about to enter, or (in the case 
of senior part-time classes) have already entered. It may be suggested 
that teachers of senior part-time classes attended by boys engaged 
in some particular industry, or group of industries*, would do well 
themselves to have entered employment in such an industry at an 
early age — say, after completing senior secondary education at the 
age of sixteen — and, four or five years later, to have been transferred 
by means of scholarships to an appropriate honours course in a 
university. The most suitable course w'iU only be discovered by 
experiment and experience, but it is not improbable that the group 
of subjects that are coming to be known as the science of industrial 
administration might well form the staple of the honours course to be 
pursued bj' future teachers of industrial students in senior part-time 
courses. The training in teaching, which, as we have indicated, is 
desirable in the case of these teachers, ought immediately to follow 
their graduation. 

In the case of teachers concerned with junior secondary and 
junior part-time education, an ordinary, instead of an honours, degree 
should suffice; but the course for the ordinary degree .should be 
planned on the lines indicated above f, so as to form an interest that 
is single and wide. For the rest, the qualifications of these teachers 
are much the same as for those concerned with intermediate secondary 
education, except that professional training is more necessary. 

Senior elementary education requires much the same teaching 
qualifications as junior secondary, intended for boys and girls of the 
same age. But teachers engaged in senior element.ary education ought, 

• Cf. above, p. 426. f See above, p. 402. 
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as far as possible, to have had some exi>erience of the employment into 
which most of their children are likely to enter. Moreover, training 
as a teacher should be regarded as indispensable. 

For the success of elementary and preparatory education, training 
as a teacher is of the first importance. A university degree is desirable, 
but by no means essential, for teachers of children under twelve years 
of age. Among the teachers of the younger children in Elementary 
Schools, there are, and always should be, many kindly women whose 
successful teaching is indisputable, but who would never pass the 
final examination for a university degree. 

These brief notes on the qualifications of teachers engaged in 
providing the various types of education represented in our diagram, 
are little more than a summary of observations that have been made 
from time to lime in tlie course of our enquiry. One further observa- 
tion must be repeated and emphasised in conclusion. It is that the 
form-master’s neurography tends, as wc said*, to be reproduced in 
his pupils. Hence the supreme importance of training, appointing, 
and retaining, teachers of the right kind : teachers whose own education 
has brought them into close and equal fellowship with many sorts of 
men, has taught them to subordinate their personal interests to those 
of the society to which they belong, and has in fact been rich in the 
influences discussed in Chapter 24, as well as adequate from the 
standpoint of examination tests. In short, a perfect system of educa- 
tion requires, above all, perfect teachers; and perfect men and women, 
\vliatevcr their walk in life — be it teaching or any other — require a 
perfect education, an education that achieves its aim and so forms 
Christian characters t. 


See above, p. 346. 


I See above, p. 316. 
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The ‘Broad Foundation’ Metaphor; and some consequences 

OF ITS PREVALENCE AT THE PRESENT TIME. 

So general is the use of the broad foundation metaphor in one 
form or another that, more than any other simple formula, it repre- 
sents, not indeed the aim of English education as a whole (for as a 
whole, English education is, according to Chapter 3 above, character- 
ised by aimlessness), but the partial aim of a large section of state- 
aided education. Its influence upon secondary education has been 
especially marked. It has, moreover, a semi-official character; for, 
although no unequivocal statement of even the proximate or pro- 
visional aim of our national system of education is contained in any 
official publication, the Consultative Committee of the Board of 
Education make free use of the metaphor of the broad foundation of 
liberal education. 

Thus, in their ‘Report on Examinations in Secondary Schools.’ 
the Committee record their opinion that 

Every Secondary School should provide, for pupils up to an average 
age of sixteen, a sound basis of liberal education which, though not neces- 
•sarily ( f the same type in all schools, would serve as a foundation upon 
which varieties of further education could be based f 

In their next report, the Committee repeat 

It must. ..be held to be one of the functions of the Secondary School... 
to provide those of its pupils whose future callings may involve manual 
work... or the utilisation and control of such work with a foundation on 
which technical instruction may subsequently be built 

If this building metaphor be considered merely as a metaphor, it 
is inferior to the plant metaphor of Pest,ilo/,/i and Frobel. Indeed 
‘ in the case of the Plant Metaphor which has had such a wide influence 
in modifying views of education. ..it may almost be said that we are 
not here dealing with an analogy at all, but with a type. The plant 
does not merely stand for an organism. It is an organism. If it be 
asked why, in that case, it is necessary in order to illustrate the 
development of the child, the answer is that the child as possessing 

• See above, p. 5. t Report (1911). p. 104. 

t Report on Practical Work in Secondary Schools (1913), p. 5. 
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self-consciousness is an organism of a higher grade than the plant, 
is in fact a hyper-organism.... Orgawtsm is a better metaphor by far 
than machine-, but it is a metaphor, and an inadequate one in every 
way.’ * And the building metaphor is even worse than machine. It 
involves the heresy of the passivity of the educand, ' one of the most 
pestilent heresies in education.’ f 

The building metaphor of the ' broad foundation, ’ on which any 
sort of superstructure may afterwards be built, further disregards 
the need for continuity in the development of an organism like the 
human brain or of a hyper-organism like the human soul. It pre- 
sumes that, up till, say, the age of si.vteen, a number of educands, 
destined for all kinds of different walks in life upon which they may 
have entered a year later, can well be stud3nng exactly the same 
subjects in exactly the same wayj. 

Perhaps, however, the metaphor is not to be taken literally. How 
then does it work out in practice? The Board of Education requires 
that certain ‘subjects’ shall be taught in all Secondary Schools in 
receipt of government grants. 

The emphasis upon subjects, and especially it would seem upon 
separate subjects, that appears to be the inevitable result in practice 
of aiming in theory at a broad foundation (on which, it is understood, 
any kind of superstructure may afterwards be built), has not lacked 
condemnation by leading educators. 

' Milton ’ said Professor Perry from the presidential chair of the 
Education Section of the British Association, 'Milton first taught me 
the true notion of education, that the greatest mistake is in teaching 
subjects in water-tight compartments.’ § ‘ Thorough knowledge of one 
subject, and practice in it,' said Goethe, ‘produces higher culture than 
incomplete knowledge of a hundred subjects.’ || 

In fact, since the theory' of a general (as opposed to a specific) 
education, was first formulated, there have never been wanting 
warnings 'that we ought to abstain from dividing and parcelling out 
imorceler) what nature has made one and indivisible.’^ 

Why then has the application to Secondary School curricula of 
the metaphor of a broad foundation produced instead a number of 
loose stones? 

* Adams, loc. cii. pp. 285, 286. t Adams, loc. cit. p. 18, 

J This presumption is examined and condenimd in Chapter 21, § 8. See, 
especially, p. 355 above. 

§ Nature, 1st October, 1914, p. 131. 

11 Quoted by Dr Georg Kerschensteiner, The Schools and the Nation, p. 25O. 

Tf A- Bertrand, L’ Enseignement Jniigtal, p. 53. Quoted by Adams, loc. cii. 
p. 190. 
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It may be that, like Latin in mediaeval schools, or like reading, 
writing, arithmetic and other subjects taught tochildren in Elementary 
Schools, the various subjects taught (under the influence of the broad 
foundation metaphor) to adolescent boys and girls are regarded as 
‘instrumental’ subjects; subjects without which further education in 
the university, in the works, or in business would be impossible. But 
this explanation is not satisfactory. For Latin, a common enough 
subject in the Secondary Schools, is no longer an essential instrument 
for everybody. And, in view of the different methods by which Latin 
and modern languages are respectively taught in most English schools, 
if Latin be replaced by a modern language, the substitution will 
result in less demand for concentrated attention on the part of the 
educand and so, as we have seen, will interfere with the training of his 
character. The modern language may, however, be taught so as to 
be of use as an instrument in life and in further learning; but, if it 
is so taught, it will not be so tested. Many a man who can read and 
master foreign works upon a subject in which he is interested, and 
who can understand, and be understood, when he travels in the 
foreign country, would yet fail hopelessly to pass a School Certificate 
or Matriculation examination in that subject, an examination which 
might nevertheless be passed by one who could not use the language 
either to read or to converse with profit on any serious subject. It 
is equally certain that the study of a special period of history for some 
school examination is not an economical way of providing oneself with 
an 'iii.itrument.' 

If the ' instrument ' explanation fails, can it be that certain kinds 
of knowledge — some of the loose stones of 'liberal education’ which 
together go by the name of a broad foundation — are thought to be of 
value for their own sakes? Matthew Arnold defined culture as 'the 
acquainting ourselves with the best that has been known and said 
in the world.’* But unless, in Herbert Spencer’s phrase, we 'turn 
fact into faculty,’ unle.ss our knowledge makes us act differently, it 
is of no value to us. There is no use in knowing all good if we are not 
educated to seek the highest when we see it. 

The iindci lying ideal of the humanists (writes Professor .\dams) is a 
liberal education, the education suited for a free man. When we go into 
the matter we find that what is understood by a free man is one who is 
not compelled to acquire any special skill for purposes of utility, but can 
give his time to subjects that are regarded as of special culture value. 
He can take up his time for example with literature, music, the fine arts. 
But in the last resort he is not regarded as a man who is cultured because 
* Literature and Dogma, xiii (1876). 
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he has studied those subjects, but because he is familiar with them It is 
not that they have left a residuum of training and tliat he is therefore a 
better man than those who have not had the opportunity of being trained 
in the same way He is esteemed because he knows the particular thing 
he has studied If, as Ruskin assures us. a man damns himself for ever as 
a man of culture when he speaks of Iphigenfa as Iphig6nia, it is not because 
his ear has not been trained in general, but because he has not learned how 
to accent that particular word and others hke it, in short, because he does 
not know thmgs that people of a particular set do know To be able to 
distinguish a Botticelli from a Fra Lippo Lippi marks a man as a person 
of culture . .It is true that many men pass for cultured who do not know 
the subjects they are supposed to know, but still they are supposed to 
know them The very fact that they must pretend to know certain things 
IS a confession that a knowledge of some specihc facts is regarded as in 
itself essenbal to culture In plain English, the man of culture is taught 
certain thmgs that are regarded as necessary to be know n m the particular 
circle m which he moves The training of a man of culture is as technical 
as the training of a civil engineer* 

Confusion between the acquisition of knowledge, necessarily the 
means of education, w'lth the true end of education is by no means 
confined to the humanists Professor Perry, in his address to the 
Bntish Association in Australia, complained bitterly that there is not 
more natural science taught in our Secondary Schools and in our 
universities 

It IS exasperating that aU the most important the most bnihant, the 
most expensively educated people in England our poets and our novelists, 
our legislators and lawyers, our soldiers and sailors, our great manu- 
facturers and merchants, our ilergvmen and schoolmasters arc quite 
Ignorant of natural science The university man, ignoiant of science 
becomes a ruler of our great nation and without turning a hair he fraudu- 
lently accepts this important duty for which he is utterly unfit But 
I get too angry when I think of what our umversities might do m the great 
world of natural science and of the futility of almost all their studies 
The general higher education of the community is being altogether neg- 
lected f 

Professor Perry’s view appears to be shared by a number of 
influential men of science who have joined him in signing a recent 
memorandum on the ‘Neglect of Science ’ They urge the reform of 
the competitive examination for the higher appointments in the Home 
and Indian Civil Services, by giving ‘a preponderating — or, at least, 
an equal — share of marks. ..to natural science subjects, with safe- 
guards so as to make them tests of genuine scientific education 

* Adams loc cit p 240 f i\tature. ist October 1914 pp 126 127 

I Times 2nd I cbru«iry, 1916 
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A grateful nation should welcome any reform which would secure 
that all candidates for Civil Service appointments possessed a sufficient 
(instrumental) knowledge of natural science to enable them to dis- 
charge their duties effectively, and any reform which would secure 
that certain posts in the Civil Service were filled by men who had 
achieved distinction in the appropriate branch of natural science 
should be no less welcome. But the present method of selecting and 
educating civil servants has produced such satisfactory results from 
certain points of view that the reforms which are undoubtedly 
necessary ought not to be made without considerable circumspection. 
In securing the new that is good we are, in this connexion, warned 
by Lord Cromer* to be careful not to sacrifice whatever of the old 
is even better. The importance of Lord Cromer’s warning is the more 
apparent when the memorandum we have quoted thus describes the 
consequences of the particular reforms proposed by the signatories; 

...the object we have in view would be obtained. Science would rise 
in our schools to a proper position... our officials of all kinds, no less than 
members of Parliament, would come to be as much ashamed of ignorance 
of the commonplaces of .science as they would now be if found guilty of 
bad spelling and arithmeticf. 

Such language gives rise to a fear lest knowledge about natural 
science be supposed to be of value 'for its own sake.’ One needs to 
be ashamed of ignorance only in so far as it connotes incapacity to 
act as one should. The acquisition of knowledge, whether of natural 
science, or of ‘the best that has been knowm or said in the world’ is 
nut the object of education. Mr Gradgrind was wrong in saying that 
‘ ,vhpl we want is facts,’ and meaning that he preferred the knowledge 
about horses possessed by one child who could not behave intelligently J 
in the presenre of horses but could quote a long definition beginning 
‘Quadruped graminivorous,’ to that of another who, although unable 
to define a horse, had spent her whole life with a traveUing circus. 
And W'e shall be equally wrong if we suppose that mere knowledge of 
isolated facts that can be reproduced in a competitive examination, 
is comparable in importance with character, one of the most important 
constituents of which is, as we have seen, the kind of knowledge that 
is related to daily experience and modifies conduct in all its vocational 
and social aspects. 

* In an address delivered to the Koyal Society of Arts, following a paper by 
Mr P. J. Hartog entitled; ‘Examinations m their bearing on national efficiency' 
{Journal of the Royal Society of Arts, jrd and loth Pebni.iry, igil). 

f Loc. at. italics mine. 

J Cf. Adams, loc. at. p. 19S. 
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If now the various separate subjects, which, in practice, the ‘ broad 
foundation ’ metaphor gets taught in secondary schools, are not taught 
because they are going to be directly useful as instruments of further 
education; and if they are not taught because they are of value for 
their own sakes, whether as humanities or as sciences ; are they perhaps 
taught in the hope that each subject will develop some faculty which, 
if not so cultivated, would be for ever stunted and thus leave the 
whole personality irreparably mutilated? If so, ‘The breakdown of 
the doctrine of formal training’* dooms this hope to disappointment. 

We have thus been unable to discover any intelligible educational 
aim which can justify the prevalent use of this metaphor or its 
consequences in the schools. Aimlessness alone can account for either 
the one or the other. This, or any other, product of aimlessness in 
education is not a matter of indifference. What is not good in educa- 
tion is very definitely bad, if for no other reason than that the time 
available for the education of even the most promising educand is so 
short. Of the particular product of aimlessness which we have con- 
sidered as typical — the broad foundation metaphor — one of the 
greatest of living educatorsf writes; ‘The most fatal demand which 
the higher schools have ever had to face is the demand for general all- 
round education. ‘J 


* Adams, loc. cit. p. 215. Sec also p. 17 above. 

I This judgment is based on Dr Kerschcnsteiiier s work before 1914. 
X Kerschensteiner, loc. cU. p. 255. 
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Mathematical Appendix to Chapters 7 and 8, 

§ I. Frequency Distributions and Hierarchies*. 

Suppose that, in a series of mental tests, the performances of one 
of the persons, or subjects, tested are measured by q^, q.^^, 
respectively in the several tests, n in number. Then all available 
evidence goes to shew that, if the number of individuals tested is very 
large, the number, p, of subjects, the measures of whose performances 
in a giv'cn test lie between q and q + bq, will be given by 

I 

p — — - - . c-"-’ . Sy. 

cr\ 2 tt 

That is to say, each of the n q's will be distributed according to the 
normal probability law. In this equation a measures the standard 
deviation of q\ the ^rror divided by -6745. We shall suppose 

that the various performances are measured in such units that the 
cr, or standard deviation, is the same for all the q’s in question. 

If now we denote the correlation between any two q’s, say q, and y, , 
by r,t , the relation which Professor Spearman found to obtain between 
the correlations in sufficiently dissimilar mental tests may, as Mr Cyril 
Burtf has pointed out, be conveniently expressed by the equation 

(a,J,s, 1,2 

When the relations| expressed by this equation obtain between the 
several correlations (r’s), these correlations are said, in Professor 
Spearman's phrase§. to form a hierarchy.’ In actual practice. 
Professor Spearman found that the conditions for a hierarchy, ex- 
pressed by equations (i), were approximately satisfied by the correla- 
tions between the performances recorded in his first paper. Professor 

• See ribovc, \\ 105. 

j B. J . P. Ill, p. 159, where Air 13urt says tiiut equation (i) is iiiiiiiediately 
deducible from an equation (/) previously given by Spearman and Kruger, Zeit. 
f. Pbych. Vol. 44, p. 85. In a subsequent paper {B. J. P. VoL v, 1912-13, p. 65) 
Professor Spearman and L)r Hart reler to the equation as ‘ liurt's equation.' For 
convenience of reference it has also been described by Air Burt’s name in papers by 
the present wiitcr, J^roc. P. S. (A), Vol. 00 (1919). pp. 9i 5 cq., and B. J. P. 
Vol. IX (1919), pp. 345 i’t seq., although, as Mr Burt acknowledged, it follows 
directly from Professor Spearman’s earlier work. 

J The number of independent relations, expressed by equation (l), between 
the (w - i) r’s is in (« - 3). See (>arnett, B. J. P. Vol. x (1920), pp. 245, 257. 

§ Am. J. P. Vol. 15 (1904), p. 274. 
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Spearman pointed out that a perfect hierarchy would result — or, in 
other words, that the conditions for a hierarchy would be completely 
satisfied — if the correlations in question were wholly due to the 
presence of a single general factor*. Accordingly, the tendency of the 
correlations, in the cases described by Professor Spearman in his first 
{1904) paper, to satisfy equations (i) and so to form a hierarchy, was 
consistent with Professor Spearman’s theory that these correlations 
are principally due to the operation of a single general factor. 


§2. Mr Burt's Correlation Tables '\. 

The following is Mr Burt's discussion of the question how far the 
correlations recorded in his tables satisfy the conditions for a hierarchy 
set forth in equation (i) above: 

How far [he writes] ...do these observed correlations form an ideal 
hierarchy’ They clearly do not fit into the proposed scheme with perfect 
precision Nor mdeed can we expect them to do Like all empirical 
obseiv'ations they are subject to error What we have to demand is the 
following 

Firstly, the deviations from the ideal hierarchy should, on the whole, 
be neither more nor less than the probable erroneousness of the observa- 
tions The theoretical values for the ideal hierarchy are given in the tables, 
together with the deviations of the observed coefficients from them, and 
the probable errors for the coefficients are given in two decimal places only 
For the Elementary School group, the average deviation works out at 'loo, 
while the average probable error comes to -loi For the Preparatory 
School group the average deviation works out at -165, while the average 
probable error comes to -102 So far, then, a neater agreement between 
observation and theory could scarcely be desired 

• The proof IS as follows It has licen shewn (C,arnett, Proc R it (A), Vol 96 
(igig), equations (7) and (8), p 94 , see also Garnett, iJ J P \ o\ x (1920)) that 
each of the n q s mav be expressed as a linear function of a number N, where 

n, of independent variables a,, a each of which is distributed according 
to the normal law with the same standard di \ lation as before, by means of equations 
of the form 

= A ll + .'t ’ll + ■ + xn (s=i, 2, ,n)...(2), 

where + -> ,l^‘ = i ...(3) 

It has also been shewn (Garnett, Proc R S Vol 96, equation (16) p 96) that 
r,t ^ fli i^i + (Ij -t .. + ,1 V V 

If all the q's have only one common factor say , and no group factors — 1 e 
a’s having finite coefficients in more than one of the equations (2) — we therefore 
have 

= lli (i, / = I, 2, ..., h) 

so that r^^rj, (a, s. / = i, 2, .... n)...(i). 

•f See Tables I and II on pp. io6 to 109. 
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Hardly less reassuring is the accordance disclosed on turning from the 
average deviation to the extreme deviations In a ‘normal’* chance 
distribution, we should expect a deviation three times greater than the 
probable error to occur about once in 24 times Here we have 78 coefficients 
for each group Here. then, we should expect such a deviation to occur 
about three times in each Actually, it occurs four times in the Elementary 
School, and twice in the other. Again, a deviation tour times as great as 
the probable error may be expected to occui by mere chance about once 
in 124 times Here it occurs twice in the Elementary School, and not at all 
in the other Some of these deviations are themselves suggestive At the 
Elementary School, three of the four large deviations occur with Imputed 
Intelligence , such irregularities are here quite natural, since the method 
of estimating infelligence was not homologous with the methods of estimat- 
ing the other i apacitiesf 


i; 3. Hitrarchical Coirclationi>\ 

On p no above, reference is made to a jiaper by the present 
writer in which he investigated the consequences that follow whenever 
the correlations between the measures of mental tests — or between 
any other variables that arc distnbutcd according to the normal law* 
with the same standard detiation — satisfy the conditions for a hier- 
archy given in equations (i) on p 475 Mathematically expressed, the 
result IS that, if the correlations between n variables, q-^, q^, .. ,q„, 
each of which is distributed according to the normal law with the same 
standard deviation, satisfy the conditions for a hierarchy expressed 
in equations (i), the q’i, may be CNprcs>cd, bv means of ‘vector’ 
equatu>.is of the form 

= <?+ (1 cbs(l, + A-, sinSj, {s=-i, 2, ...,n)...{4) 

as linear functions of ii -(- i independent vanables, each of which is 
distributed according to the normal law with the same standard 
deviation as that of the q\, and among which one (g) is a single 
general /actor § while each of the n others (a-j, is a specific 

factor, no group factors being present In the above equations (4), r,g 

* For the dehnition of the normal puibabihty lavk. or normal chance distribu- 
tion sec above, § i of tins Appendix 

I Lot cxi pp 103 164 J Sot above p no 

§ In what follovts we shall use the term single general factor* to denote only 
that onp of n + 1 independent factors (each distributed according to the norm^ 
law with the same standard deviation) which — when n correlated ^’s (each again 
distnbutcd according to the normal law with still the same standard deviation) 
are expressed in terms of them alone, and therefore (see footnote * on p 476 and 
equations (4) above) as Unear functions of them — enters into each of the ^'s, while 
the remaining n independent factors are specific, each entering into a different q 
This definition and reasons for the need of some such definition of a 'single general 
factor' are given in a recent paper on ’(xeneral Ability Cleverness and l^rpose* 
(Garnett, B J P Vol ix (1919) p 3 - 17 ) 
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is the coeificient of correlation between q, and the general factor, g; 
and 0 , •= cos -1 There are no group factors. 

§ 4. Dr Thomson’s Dice. 

It is true that Dr Thomson (B. J. P. Vol. vin (Sept. 1916), pp. 271 
et seq.) has constructed correlation tables shewing the correlations 
between dice-throwing tests among which at first sight there appears 
to be no general factor but only group factors, and that Dr Thomson's 
correlation tables correspond as closely with perfect hierarchies as do 
the correlation tables (Tables I and II) obtained by Mr Burt. It has, 
however, been shewn (Garnett, B. J. P. Vol. x (March, 1920), pp. 242 
et seq.), firstly, that the chance of obtaining, by means of group factors 
and without a general factor, so close an approximation as that 
obtained by Dr Thomson to the satisfaction of the conditions for 
a hierarchy in a set of experimental tests such as those of Mr Burt 
is less than one in one hundred thousand million; and, secondly, that 
the correlated variables in such dice-throwing tests as those of 
Dr Thomson, although they appear at first sight to possess no 
general factor but only group factors, do, in fact, become expressible 
in terms of a single general factor with specific factors only, when the 
number of independent variables, and therefore the number of dice, 
become infinite; and it is only when the number of independent 
variables, and therefore the number of dice, is infinite that perfect 
hierarchies can be obtained in dice-throwing tests of this kind, 

§ 5, Imperfect Hierarchies* . 

The tendency of the measures of dissimilar mental qualities to be 
linear functions of a single general factor and specific factors only, 
without group factors, may be expressed by saying that , if , ^2, . . . , 
are the measures of the several qualities tested, then 

• g + w, . X, + .«! . Zj -f- .n, . Zj -t- (5) 

where q, is the measure of the sth quality tested; g is the general 
factor (which would be a single general factor, as defined abovet, 
were the coefficients of the group factors all zero, instead of merely 
being on the average very small); x, is a specific factor; Zj, z,, ... 
are group factors whose coefficients {n's) tend severally and in the 
aggregate to be very small compared with the coefficients (Z's) of g or 
(w’s) of the specific factors ; and, as before, each of the q’s and other 
variables is distributed according to the normal law with the same 
standard deviation. 

• See above, p. no. t 1 “ footnote § on p. 477. 
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§ 6 Professor Spearman’s ‘Correlation between Columns ’ 
Conditions* . 

On p. II2 above, reference f is made to the present writer’s investi- 
gation of the consequences of the fulfilment of Professor Spearman’s 
‘ correlation between columns ’ conditions The result of that investiga- 
tion is to shew that, if the correlations between columns conditions — 
namely, that the correlation between every pair of columns in a 
correlation table is i i — are satisfied by the correlations between 
n vanables, qi, q^, .... each of which is distnbuted according 
to the normal law with the same standard deviation, and each of 
which, we may suppose, measures some mental quality tested, then 
the difference between each of the correlated q's and a constant 
multiple of another vanable y (that is independent of the ^'s but 
distributed according to the normal law with the same standard 
deviation) may be expressed in terms of a single general factor and 
specific factors only Put mathematically, the consequence of the 
satisfaction of the correlation between columns conditions is thatj 

= g co%e,-i-x, sme, (S=i,2,...,n)...(6), 

where * is a constant, and where g are » 4- 1 independent 
vanables, each of which is distributed according to the normal law 
with the same standard deviation as that of the q’s (or of the q''s 
defined by this equation), and among which g is a single general factor 
while all the x’s are specific factors, no group factors being present. 
When k becomes zero (as happens whenever the conditions for a 
hierarchy in equations (i) are satisfied), equations (6) become the 
same as equations (4), in which case the q’s will be exjiressible, accord- 
ing to the vector law of equations (4), in terms oi n + i independent 
vanables, each of which is distnbuted according to the normal law, 
and one of which is a single general factor while the others are speafic 
factors And this happens when the i^'s measure sufficiently dissimilar 
mental qualities, for k then becomes zero and the conditions for a 
hierarchy are satisfied by the correlations of the q’s. 

§ 7 Imperfect Fulfilment of the Conditions §. 

The consequences of the imperfect fulfilment of the ‘correlation 
between columns’ conditions are stated above on p 112 They may 
be otherwise expressed as follows. The fact that the correlations 

* See above, p 112 f Gamett, Proc R S' (A), Vol xcvi, pp 102-5. 

f Gamett, loc cit equation 53, p 105 /, in that equation being replaced by 
cosfl, § See above, p 112. 
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between every set of mental tests approximately satisfy the ‘ correla- 
tion between columns' conditions or the conditions for a hierarchy, is 
evidence that the measures of the qualities tested (or, if the correlated 
qualities are not sufficiently dissimilar so that the conditions for a 
hierarchy are not satislied, the difference between these variables and 
a real multiple of an m-j- ith variable independent of them all) are 
made up, firstly and principally, of a single general factor and specific 
factors, and secondly and to a comparatively insignificant extent, 
of group factors. Or, put mathematically, our result is that* 

(I + ~ 2i -f ,«2 . -I- (7) 

where 9, is the measure of the sth quality tested in such units that 
all the q's have the same standard deviation; k is a real quantity 
which vanishes when the conditions for a hierarchy are satisfied; g is 
the general factor (which would be a single general factor as defined 
above! were the coefficients of the group factors all zero instead of 
only being on the average very small); x, is a specific factor; and 
^1, fj, ... are group factors whose coefficients (n's) tend severally and 
in the aggregate to be very small compared with the coefficients (/’s) 
of g, or (a«’s) of the specific factors. In this equation, g, the x’s, and 
the z’s are independent variables, each of which is distributed accord- 
ing to the normal law with the same standard deviation as that 
of the ^’s. 

The same result may be expressed by saying that the measure, 
of the sth of n sufficiently dissimilar mental tests lends to be com- 
pounded, according to the vector law of equation (4), namely 

y, = g . cos X, . sin (s=r, z n) ...(q), 

of a single general factor (g) common to all the tests, and of a specific 
factor (x,) independent of the general factor and peculiar to the sth 
test, the specific factors (x's) entering into the several tests being 
also independent of each other; but that, in the case of a set of in- 
sufficiently dissimilar mental tests, q, in the above equation must be 
replaced by q/ or (9, — ky) (i -f k^) where y and k have the same 
meanings as before J . 

♦ See Garnett, B. J . V. \'ol. ix. pp. 365. 366. 
f In § 3 of this Appendix: see footnote § to p. 477. 

J In equations (4), as in equations {7), the q's. the x's and g (and y when 
present) are each distributed according to the normal law, and measured in 
such units that their standard deviations arc the same. 
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§ 8. Will and General Ability*. 

Mr Burt’s tests furnish the following further item of evidence that, 
if Will exists as a general factor f, it must be the same quaUty as that 
which is measured by g, the single general factor, and which, following 
Professor Spearman and Dr HartJ, we have called 'General Ability.’ 

If the Will exists and ever enters into anything, then the Wills 
of the subjects of Mr Burt’s tcsts§ certainly entered into many, if not 
into all, of these tests. 

Of the two groups [of reagents, says Mr Burt], the Preparatory School 
boys were perhaps slightly superior in conscientious steadiness and care; 
while the Elementary School boys (who were markedly pleased at the 
interruptions of their regular routine, and were further fortified in tlieir 
specially prolonged examination by the promise of a prize for the best) 
were perhaps slightly superior in .spontaneous interest and attention. 

It is clear then that the boys of both groups did try. Whoever will 
repeat, say, the alphabet test against the clock will be convinced 
that they must have tried, for he will be conscious of his own effort 
of Will. Moreover, we have already cited the evidence of DrMcDougall, 
to whose suggestion Mr Burt’s research owed its origin ||, concerning 
the profound effect of Will in mental tests, and especially in memory 
tests^. 

If then, we suppose that the measure, W, of a subject’s Will is, 
like the measures of other mental qualities, distributed among different 
subjects according to the normal law, and that the scale on which 
It' is measured is such as to give to W the same standard deviation 
as that of the measures of ‘g’ and of the mental qualities tested, it 
follows, as we have seen**, that W may be expressed as a linear 
function of a number of independent variables among which we may 
include g and the specific factors of Mr Burt's tests. And, since W 
enters most obviously into those tests that have the highest correla- 
tions with each other, and therefore ff with g, it is reasonable to 
assume that W has a finite correlation with g. We may then, if we 
please, express g as a linear function of ik, and of any number of 
independent variables Xi, x^, x„, each of which is independent 

of W and distributed according to the normal law with the same 
standard deviation as that of W and of g. So we may write 
g = LW -(- l^Xi + fjXj + ... + l„x„, 

• Sec above, p. 116, especially footnote §. f See above, p. loi. 

J See above, p. 103. § Sec above, pp. 105 et seq. 

It C. Burt, loc. cU. p. 95. ^ See above, p. 100, footnote f . 

** On p. 476, footnote •, equation (2). If See above, p. 113. 
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where L.l-y, are constants, independent of the particular subject 

(person) tested and connected by the relation 

I, 

and where *j, x^, x^ are the measures of general qualities which 
belong to the same person but are independent of W and of each 
other. Moreover, if the same person’s performance in any one of a 
set of sufficiently dissimilar mental tests — for example, in the alphabet 
test — is measured by q,, then approximately* 

q, = g cose, + ...(4) 
where 6 , is a constant for that test, being as before independent of 
the particular person tested, but where measures a specific quality 
of the person which enters into that test but into no other. 

We have to shew that /, = /j = ... = /„ = o. If possible, suppose 
that ij is not zero. Then Xj measures some general quality of the person 
tested which is independent of his Will, but which enters into each 
of the tests along with his Will, and in a degree which bears a constant 
ratio (Ij : L) to the degree in which his Will enters into the same test. 
Some group factors, independent of Will, have been discussed above ; 
but none of them satisfies these conditions; and we have no knowledge 
of any other general factor that might do so. If, for example, we 
return to Mr Burt’s 'so-called "voluntary” attention’ and observe 
that it may include ‘ spontaneous interest ’ as well as ' willed ’ attention, 
we cannot identify ‘spontaneous interest’ with our hypothetical 
factor whose measure is x^; for the spontaneous interest of any 
individual tested, must vary from one test to another according to 
that particular individual’s interest in the subject matter of each 
test, and this variation is quite independent of the variation (measured 
by the variation of 6 , in equation (4) from one test to another, and 
therefore quite independent of the particular person tested) of the 
degree in which his Will can influence the result of the test. In short, 
we know of no general quality Xj that can satisfy the prescribed 
conditions. It is therefore in accordance with all the facts known to 
us to assume that Ij = o; and similarly that /j ■= I3 = ... = = o. It 

follows that L = I and therefore from equation (4) that g = W. 

So our two assumptions, one on this and one on the preceding page, 
lead to a further indication that Will is identical with the general 
factor whose measure is g. 

The view that g measures power to concentrate attention by an 
effort of Will, or, in neural terms, power to reinforce excitement in 
• Equation (4) in § 7 of this Appendix (on p. 480 above). 
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any active system of higher level arcs, finds further confirmation in 
Dr Webb’s elaborate investigation Of the forty-three correlations 
of ‘g’ with the forty-three qualities estimated by the prefects*, the 
greatest ISO 60 which measures the correlation between ‘g’ and extent 
of mental work bestowed on usual studies (No aSf) ' The corrtlation 
of 'g’ with the objectively measured ExammatiDiial Ability is o 67 
The only other correlations of 'g' that exceed o 50 arc those with 
three of the intellectual qualities, namely. Quickness of Ajiprehension, 
Profoundness of Apprehension, and Power of getting through mental 
work rapidly 

Dr Webb has supplied further particulars of the estimated quality 
— 'extent of mental work bestowed on usual studies’ — which the 
general factor correlate' most highly In an appendix he has collected 
selections 'from the reports of the observers as to what they under- 
stood by the terms used in the schedules, and what gmded them in 
marking their subjects ’J The following are some of the entries under 
the head 'extent of work bestowed on usual studies’ 

The thoroughness with which he attended to his work 

The + men possessed power of concentration — difficulties did not throw 
them off a task 

The + men worked hard and conscientiously, their work was well 
prepared and evidenced much thought and reading 

The + men, even when they failed, seemed to have been thoughtful 

Companson of these entries with those under the other heads makes 
It deal that this quality, — ‘extent of mental work bestowed on usual 
'tudies' — which, of all the estimated qualities, correlates most highly 
with 'g,' IS also the quality which most involves Will, or power to 
concentrate attention an observation that is in accordance with the 
conclusion — namely that g measures Will — to which we have already 
been led § 

§9 Thi Co planar Condition \\. 

The condition that the measures of three or more correlated 
qualities should depend on two, and two onlv, independent vanables 
may be obtained as follows 

We have already seen that the measurements q^, .. , g„) of 
the qualities tested in Dr W'ebb's investigation may be expressed as 
hnear functions of a number N (wheie A ^C. n) of indcj>endent lanables, 

• Sec above p 120, and footnote to p lig 

f InlablclII on p 126 above } Loc cil {supra, p 98) p 84 

§ See above >> 117 {| See above, p 120 

II See footnote * to p 476 in § i of Appendix b 
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*1, *j, each of which is distributed according to the normal law 

with the same standard deviation as that of the ^’s. For example, 

~ • Xi ^2 . Xj + ... + J-jV . •••(2) 

where A* + A“ + ... + A-® = i 

It may also be shewn that the correlation, r,,, between any two of the 
i]'s, 9, and gt> is given according to the cosine law* expressed by 

Tgf = ,/j . + A * 'F •*• F J,\ ■ (1a • • ‘(8)* 

However great may be the number, iV, of independent variables we 
can, by a linear transformation, choose new independent variables 
Vi. Vi, Vs, ... such that two variables, q, and q,, depend on two and 
two only among them, say y, and y^. Equations (2) may then be 
replaced by 

q, = y, cos e, + Vj sin 6.,] 
qt ~ Vi cos 0, + yj sin 6, ) 

so that r,t =■ cos {0, ~ ... (9). 

This equation may be interpreted by saying that, if we measure the 
yi and of any person along two axes Ovj and Oy^ at right angles 
to one another, and plot the point, F (y,, y^), corresponding to that 
person, so that y, and Vj are the projections of OP on Ovi and on 
Oi'j respectively, and if we then draw a line Oq, , which we may call 
the axis of q,, making with Oy, an angle 0, (measured in the direction 
from Oyj to Oy^), the degree in which the person poss(>sscs the quality 
measured by q, will be equal to the projection of 01’ on 0q„ . Moreover, 
the correlation between 9, and 9, is equal to the cosine of the angle 
q,Oqi : so that this correlation represents the average deviation in 
9, (or qg) corresponding to unit deviation in qt (or q,). We are thus 
afforded a very simple geometrical conception of the measure of 
correlation. 

The condition that three qualities , q^ and q^ should be expressible 
in terms of two, and only two, independent factors follows at once. It 
is the condition that O17, , Oq^ and Oq^ should lie in a plane; or that 

A A 

the sum of the angles q^Oq^, , and q^q^ should bo zero; or that 
COS”’ ?'23 + cos”i rji -L cos“^ ri2 o ...(lo) ; 

or that + >-3,2 + - 2r23r3,r,2 = i ...(ii). 

♦ Gamctt, Proc P. S. equation (i6), p. 96 
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§ 10. The Correlations of Cleverness* . 

The correlation of c (the measure of Cleverness, as we have defined 
itf) with the forty-eight qualities investigated by Dr Webb may be 
calculated as follows. Let us take the general factor measured by 
g, and Cleverness measured by c, as two of the independent variables 
in terms of which any of Dr Webb's qualities may be expressed. Then 
the measure of any of his qualities is given by equation (2) which 
now becomes 

9 = ■ S' + »'<x, • c + ^3*3 + ^4*4 ^ ...(12) 

where x^, x^, .... are the remaining independent variables. Any of 

the qualities represented in our diagram, say Humour, is measured by 

h . g + r,^ . c = r^^ . g + Vi - r„^ . c, 

SO that, according to the cosine law in equation (8)§, 


from which we obtain 


r 


CQ — 


Vi - r,^^ 




All the r's on the right-hand side of this equation are given in 
Dr Webb’s table || of corrected coefficients for the students. If we 
substitute Dr Webb’s values and calculate for all values of q, 
except q — g and q ^ h, we obtain the scries of coefficients of corre- 
lation printed in Table III on pp. 126 and 127 above. 


^ II. Evidence that a future-inleresl-syslem tends to be rich in 
affective -conative elements ^ . 

On p. 152 it was argued that the future-intcrcst-system is apt to 
contain a large proportion of affective-conative elements. Dr Webb’s 
figures, so far as they go, support this conclusion. For if we examine 
Dr Webb’s schedule* * of fortv -eight qualities to discover which single 
one of them is most akin to our futurc-inlercst-systcm, we shall, at 
first sight, select quality number 32 — ’Degiec in which he works with 
distant objicts in view (as opposed to living from hand to mouth),’ 
And if we then examine the appendix to Dr Webb’s paper, giving 
‘ a selection from the reports of the observers as to what they under- 
stood by the terms used in the schedules, and what guided them in 

• See above, pp 1.25 to 127 and footnote JJ on p. 119 f On p. 123, above. 

} Sec above, pp. 47b and 484. J In ^ y of this Appendix (p. 484). 

II Loc. cit., Table VI ^ See above. Chapter 8, § 3, pp, 152 to 155. 

•• Quoted above in Table III on pp 126, 127, 
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marking their subjects,’* our selection of this thirty-second quality — 
which we may for shortness describe as 'future objective' — will be 
justified. The measure of ‘ future objective ’ was not, of course, a direct 
measure of the extent to which a subject’s thought and conduct were 
guided by his future-interest-system, such a measure the observers 
did not attempt to make. But the observers’ reports f make it 
abundantly clear that, in measunng 'future objective,’ they came near 
to measunng the influence on thought and conduct exercised by the 
future-interest-system 

Let us next enquire which of Dr Webb’s forty-eight qualities most 
nearly measures wealth of affective-conative neurograms, or, in 
other words, which corresponds most closely to emotional interest. 
Once more there can be little doubt about our answer, whether wc 
make it after merely inspecting the schedule or after carefully 
examining the observers’ reports on the meanings they attached to 
the scheduled names of qualities The quality the measure of which 
comes nearest to measunng nchness in affective-conative neurograms 
is the seventh in the schedule — ‘Degree of aesthetic feeling (love of 
the beautiful for its own sake) ’J 

» Loc ctl Appendix II, pp 84 to 96 

■f The following is Ur Webb's ‘selection from the reports of the observers as 
to what they understood by' this quality (Number 32) ‘and what guided them 
m marking their subjects’ 

' (a) " Did he always live for the present or did the future ever trouble him, 
with regard to (1) his pleasures, (ii) his studies or duties’” (b) ‘‘The 4- men 
showed forethought, the - men were happy-go-lucky ” (c) ‘ One who lives 
and works now in order to enjoy results m the future ” (d) ‘ The capacity for 
acting in the present strongly guided by what may hapjicn m the future however 
distant” (e) "The -t men worked hard to educate themselves or to fit themselves 
for their career, as opposed to working to get top in an examination ' (/) ‘ The 
•t men work looking towards the future, m fact T — ‘s religious convictions cause 
him to work wholly and entirely to fit himself for the life after this ” (^) ‘The 
extent to which he works as a means to an end " (A) ‘‘The extent to which he 
looks forward to and prepares for the future with a view to improving his lot” ‘ 
(Loc ctl p 93 ) 

J The following is Dr Webb s ‘selection from tlie reports of the observers as 
to what they understood by' this quality (Number 7) and what guided them 
in markmg their subjects ‘ — 

■ (o) ” If he loves Art and all that is clean and pure for its own sake, then 
he has the true aesthetic feeling ” (b) Admiration for a poem picture, book, 
etc , for its inherent beauty ” (c) "Appreciative enjoyment of the beautiful as 
shewn in poetry, art etc ‘ (d) ‘‘Desire to perceive beauty in all its forms because 

of the pleasure brought by the perception ” (e) “Love of the beautiful because 
It appealed to their finer nature and to their finer emotions” (/) "Way in 
which subject would involuntarily attend to or ignore things which are calculated 
to appeal to the aesthetic feelings ” ’ (Toe cit pp 85.86) 

If we remember that what we attend to’is' what interests us' we see how clearly 
the last two quotations — and esjiecially the last (/) — from the observers reports 
shew that they were measunng some kind of emotional interest, in other words, 
wealth of some kind of afiective-conative neurograms 
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What then is the correlation between these two qualities — No, 32 
and No. 7? The corrected coefficient obtained from Dr Webb's table* 
is '79: the highest but two (and within -02 of the highest of all) of 
the forty-seven correlations of No. 7 and the highest but three of the 
forty-seven correlations of No. 32. Here then we have direct numerical 
evidence of the tendency of a strongly developed future-interest- 
system to be accompanied by a wealth of affective-conative neuro- 
grams. 

Now it is difficult, if not impossible, to see any psychological 
reason why a particular kind of interest-system should generally be 
accompanied by neurograms of a particular kind, unless indeed ^he 
interest-system is, at least in part, composed of the neurograms in 
question. This conclusion is supported by statistical considerations; 
for it has been shewn f that, if be the measure of the first quality 
(No. 32) and 9, of the second quality (No. 7) and (,) (= -79) the 
coefficient of correlation betv/een them, we may write 

732 — '■( 32 ) ( 7 ) 7 ? + + ^ 3*3 + ■ •• + 

where *2, *3, measure qualities thi t are independent of and 

of each other, and are distributed according to the normal probability 
law with the same standard deviation J as q^^ or 9,; and where 

'■*( 32 ) (7) + ^“2 + ^*3 + ••• + = I. 

so that l\ - 1 - 1 \ + ... -I- = I - (79)* = -38, 

only. The form of the first of these equations shews that four-fifths 
(''(32) (7) “ '791 of 97, enters into the constitution of ^33; according with 
the view that the affective-conative neurograms which tend to accom- 
pany ‘future objective’ largely enter into its constitution. 

§ 12. Evidence that purpose-neurograms tend to be rich in affective- 
conative elements. 

Our argument §, that a future-interest-system influences conduct 
in a specially high degree because a future-interest-system is rich in 
affective-conative elements, depends, as we said||, upon our previous 
conclusion^] that the presence of affcctive-conative elements in an 
interest-system increases the influence, of that system upon the flow 
of excitement through the brain. Dr Webb’s figures are in agreement 
with this earlier conclusion; for they shew that certain purpose 

' * Loc. cit. Table VI. f See above, equation (2) on p. 476. 

J Dr Webb's qualities were all distributed according to the normal probability 
law and with the same standard deviation. § See above, p. 154. 

|j See above, p. 154. ^ See above, pp. 91, 92. 
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qualities* which stand in a specially close relation to character (and 
therefore, as we have seenf, to conduct) have also specially high 
correlations with the quality (No 7 in Table III) that most nearly 
measures wealth of affective-conative neurograms. 

Thus Dr Webb found that the group factor that wc described 
as purposefulness J was contained in a high degree by the following 
qualities §, whose correlations with ‘profoundness of apprehension’ 
(No 36 in the schedule H) and with ‘ common sense ’ (No 37) most 
exceed their correlations with ‘quickness of apprehension’ (No 35) 
and with 'onginality of ideas’ (No 38) — 

On the positive side (having positive correlations witli No 36 and 
No 37); 

34 ■ Tendency not to abandon tasks from mere changeability ’ 

32 ‘Degree in which he works with distant objects in view 

33 'Tendency not to abandon tasks in the face of obstacles ’ 
l8 ‘Tendency to do kindne.sses on principle ' 

30 'Trustworthiness (performing his believed duty) ' 

21. ' Conscientiousness (keenness of interest in the goodness and wicked- 
ness of actions) 

22 ' Interest in religious beliefs and ceremonies ’ 

39 ‘ Pure mindedness ' 

28 ‘ Extent of mental work bestowed upon usual studies ' 

On the negative side (having negative correlations with No. 36 
and No 37) ; 

2 'Tendency to quick oscillation between cheerfulness and depression 
(as opposed to permanence of mood) ’ 

4 ‘ Readiness to become angry ’ 

1 1 ‘ Eagerness for admiration ’ 

1 3 ‘ Esteem of himself as a whole ’ 

14 'Offensive manifestation of this self-esteem (superciliousness) ' 

15 ‘Fondness for large social gatherings ' 

31 ‘ Degree of bodily activity in pursuit of pleasure (games etc) ’T] 

The nature of the group factor 'purpose' has been discussed 
above* * Suffice it here to repeat, in Dr Webb’s words, that the nature 
of this factor, ‘whose generality would appear to extend so widely 
in character, is in some close relation to " persistence of motives ” ’ tf 

• See above, pp 155, 157 and 158 f See above. Chapter 17 

X See above, pp 158 and i6i § Cf above, p 155 

II Quoted in Table III on pp 126, 127 above 

t It should be added that the negative correlations of these 'negative' 
qualities with No 36 and No 37 are all less — and generally much less — in absolute 
magnitude than - 53, while all but one of the positive correlations exceed 50 
(Webb, p 54) 

'•* In Chapter 8, f 4 on pp 155 ei seq 


tt f- oc ett p 60 
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In fact, these purpose qualities* (into which the group factor, /, 
defined above f, enters in the highest — positive or negative — degree), 
are those which represent the observed effects of interest-systems 
that most influence thought, and therefore conduct. And it is these 
very qualities which, along with No. 36 and No 37 that led to their 
selection, form, with the quality (No. 7) that most nearly measures 
wealth of affective-conative ncurograms, eight J out of its nine highest 
positive correlations and its three § highest negative correlations. 
Here then is statistical evidence that, at any rate in the case of 
the estimated qualities of some 200 training college students, the 
purpose interest-systems — those that most influence conduct are 
those which arc richest in affective-conative elements. 

§ 13. Purposefulness ||. 

We have here to notice certain facts which are accounted for if 
Dr Webb’s new factor w — or rather p, that wc have defined and 
identified with w — measures the 'influence of a central purpose- 
system of ncurograms on thought and conduct,’ but which remain 
unexplained if p measures a general tendency towards ' persistency of 
motives.’ 

In the first place. Dr Webb points out that the high partial {g 
constant) correlations of such moral qualities as ' trustw'orthiness ’ or 
'kindness on principle’ with his new factor, are consistent with 
the view that tliis new factor is in close relation to ‘ persistence of 
motives’^: for, he observes, ‘the persistence of a motive in conscious- 
ness, and Its power to appear in consciousness at any time, even when 

• See above, pp 155. 157. 158 

t On p. 15b Cf. also, footnote § to p. 155 

+ The tonclations between (juality No. 7 and the eight quahties are: — 

No 20 (-Hi), No 32 (’79). No 18 (-76), 

No 21 ( 76), No. 22 ( yb). No 37 ( yb). 

No 28 No 30 (-71), 

the correlations being given in bi.ickets The other high correlation of No. 7 is 
that between it and ‘general excellence of charactei ' No 43 (-81) 

§ The correlations between quality No 7 and the three qualities are: — No 4 
( -*54), No 2 ( --49): No *5 ( --38), the correlations being given in brackets. 

|j See pp. 160, 161 above. 

^ The partial constant) correlations of the qualities 'trustworthiness' 
(No 20), 'conscientiousness' (No. 21) or ‘kindness on principle' (No. 18) with 
each other and with ‘tendency not to abandon tasks' (Qualities Nos 33 and 34) 
are all high So are Iheir partial (^ constant) correlations with 'future objecti\e' 
(quality No. 32, ‘degree in which he works with distant objects in view' as opposed 
to living from hand to mouth ') These partial correlations are. 

Quality No 20 21 18 33 34 

Partial Correlation (g constant) 

with No. 32 ... ... ... '62 *77 *41 ‘74 -gi 

Suppose these partial correlations are wholly due to p. Then, if x, y, measure any 
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the field of ideas occup}dng consciousness at the moment is little, 
if at all, related to it, seems quite reasonably to be at the base of 
moral qualities. Trustworthiness, conscientiousness, kindness on 
principle, fair-play, reliability in friendship, etc. are lessons derived 
from social education. These lessons will be learnt more effectively 
in proportion as they persist long and recur readily.’* On this we 
have to remark that the persistence of a motive (or as we should 
rather say, the persistence of the neurogram of the motive, for that 
alone persists) is quite distinct from its power to recur readily when- 
ever action is about to take place and whatever may be the thought- 
activities then in consciousness. Both these distinct attributes belong 
as we have seen, toa strong future-interest-system orsystem of purpose- 
neurograms at the centre of a single wide interest-system f. But it 
is by no means clear that any motive which leaves a strong and 
relatively permanent impression among the neurograms of the brain 
will on that account alone recur as readily as if its ncurogram were 
less deep, but closely connected with neurograms of frequently 
recurring experiences. 

Again, it is not easy to see why an effectively learnt lesson con- 
cerning trustworthiness, conscientiousness or other moral quality 
should make one work with a distant object in view, and so account 
for the high (partial) correlations between 'the degree in which a 
subject works with distant objects in view’ (No. 32) and the moral 
qualities, trustworthiness, and the rest. But these high correlations 
are at once explained if the second factor, measured by p, be what 
we have suggested. 

Once more, 'interest in religion’ is one of the qualities into the 
constitution of which Dr Webb’s factor entersj. This means that, if 
the other factors that help to make up this quality be kept constant. 
Dr Webb’s factor, or p, and 'interest in religion’ should increase or 
decrease together. Now it is not easy to see why a higher degree of 
interest in religion should increase ' persistence of motives ’ in general : 
the persistence of some motives it should increase, but surely not the 
persistence of all. On the other hand, a high degree of interest in 

two of these five qualities having high partial correlatioiis (r^ with each other. 
Yule's equation gives frt .t — ''xf .>'• that, if r^.,, is nearly unity, both 
fq,., and r„., must also be nearly unity. In otbei words, the qualities x and y 
must have high correlations with the new factor, p. 

• Webb, loc. ext. p. 60. 

t See above. Chapter ij, especirilly pp. 240 to 244. 

J See Webb. loc. cit. p. 59. where he states that interest in religion (Quality 
No. 22 in Table III on pp. 126. 127) and Puremindedness (Quality No, 39) give 
quite similar results to the other seven positive purpose qualities (Nos. 34, 33, 18, 
20, 21, 32 and 28) named on p. 157, above. 
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religion is bound to result in a high degree of interest in the future — 
especially the remote future — and therefore to increase the extent 
to which future interest influences behaviour. Here then we have 
another reason for supposing Dr Webb’s factor, or p, to be what 
we have suggested, rather than 'persistence of motives,’ pure and 
simple. 



APPENDIX C* 

A Note on Maximal Endarchies. 

Suppose that the originally disconnected elements have at last 
been hnked together, directly or indirectly, by positing new elements 
according to paragraphs (a), (/ 9 ) and (y) on p. 209 above; and 
let us examine the resulting organisation. For this purpose we may 
reverse in imagination the order in which the organisation developed, 
and begin with the last element added to complete the linking up of 
the original elements. 

From this element, e, , not more than m elements may (paragraph 
/ 9 ) be derived. Consider then how the next m elements, ej, ..., e„+j, 
will be placed in order that paragraph (y) may be satisfied when 
m + J elements have been posited in the reversed process that we 
are considering. 

Evidently Cj, ej, .... are all derived directly from cj. For if 
not, suppose that any one of them, say is derived from 

instead of from €1. Then the number of intermediate elements linking 

«i, fm together in pairs remains the same as if had been 

derived directly from cj; the number of intermediate elements be- 
tween and fj is reduced by one; and the number of intermediate 
elements between and each of the remaining m — i elements is 
increased by one. Thus the whole number of intermediate elements 
employed in connecting the m + 1 elements to one another in pairs 
is increased by m — 2. If therefore m> 2, paragraph (y) would be 
infringed by the removal of from a position in which it was 
derived directly from to a position in which it was derived directly 
from tj (or €3 or ... or €„). 

Consider now the position of the next w* elements, 2, .... 

*m*+ni+i fo be posited in our reversed process. The first of them, 
cannot be derived from Cj and must therefore be derived from one 
of the other elements. Suppose that is derived directly from Cj. 
Then €„+3 is also derived from €3. For if not it must either be derived 
from one of the other first zone elements, say eg, or else from 
But if e^i+g were derived from t, instead of from e^, the number of 
intermediate elements between €^43 and tm+g would be increased 
from one to three, while the average number of intermediate elements 
between the remaining pairs would be unaltered, the whole number 
of intermediate elements employed in connecting m + ^ elements 

• Appendix C is a note upon the proposition set forth on pp. 208 to 210 above. 
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together in pairs being thus increased by two. And if nerc 
derived from tm+i instead of from cj, the number of intermediate 
elements between and would be reduced by one; the number 
of intermediate elements between ero+jand all the other w + i elements 
would be increased by one; and the number of intermediate elements 
between the remaining pairs would be unaltered. Thus the whole 
number of intermediate elements employed in connecting the w + 3 
elements would be increased by m. In either case, then the average 



number of intermediate elements would be increased by the change. 
So that, to satisfy paragraph (y), must be directly derived from ej. 

Similarly it may be shewn that every element from e„^.j to Ejm+i 
is derived from E2, every element from to from e,, and 

so on. 

The element in the third zone must similarly, if paragraph (y) 
is to be satisfied, be derived in groups of m from the elements in 
the second zone; and so on. 


G. E. 


32 
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Our proposition is therefore true when the whole number of 

^**+1 — I 

elements is i + m + + ... + m" = s S„, say. Repeating 

tft — I 

the argument by which we shewed that the {m + 3)rd element to be 
posited in the reversed process must be derived from the same first 
zone element as the (m + 2)nd element posited, we may shew that, if 
the whole number N of elements is intermediate between and 
S„+j, the endarchy is maximal down to the nth zone and the remaining 
Af— elements are derived in groups of m from nth zone elements, 
except that from one nth zone element is derived the number equal 
to the excess of iV — over the positive integral multiple of m that 
is next less than N ~ 1 ,„. 

Thus, if = 3 and n = 2, so that = 13 and S„+j = 40, and the 
whole number of elements is AT = 18, the arrangement determined by 
paragraphs (a), (^) and (y) is as shewn in Fig. 19 above, being a 
‘ maximal endarchy ’ down to the nth (second) layer which includes 

C(, ig, ■■■, «13- 
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A Note on Hobbies and Holidays. 

Among the pedagogic applications of the principle of the single 
wide interest arrived at in Book II, consideration should be given to 
hobbies and holidays. A hobby is an interest more or less discon- 
nected from the main interest of one’s life. To it, therefore, there 
corresponds an interest-system which, if not altogether separate from 
one’s principal interest-system, has at least a separate centre or focus. 
The synapses between the principal system and the focal elements of 
a subsidiary interesr -system that corresponds to a hobby, will be of 
higher resistance than those that connect any neighbouring elements 
of the principal system, and in this respect they will differ from 
synapses near to the centre of the single wide interest-system that we 
were discussing in Chapter 12 above; for these latter, as we have seen, 
always form part of paths that go on deepening as the centre of the 
single wide interest-system is approached. In general then, the 
possession of a hobby implies the existence of a subsidiary centre of 
interest in its possessor’s neurography; so that the whole neurography 
cannot have the form of .such a single wide interest-system as we 
have taken to be the goal of education on its neurographic side. It 
would therdore seem at first sight that logical consistency would 
require educators to discourage hobbies. But further reflexion 
reminds us that no one, even in the most critical stages of his education, 
can devote the whole of every day to the voluntary development of 
his single wide interest -system; and that, therefore, it is generally 
preferable that part of the time necessarily available for in- 
voluntary thought-activities should be devoted to a hobby, that may 
later be absorbed into the growing single wide interest-system, rather 
than that it should leave no neurographic record of which use is ever 
likely to be made. Only, no hobby interest should become so wide or 
so deep as actively to interfere with the growth of the single side 
interest-system. 

Another reason for encouraging hobbies, within the limits set by 
the preceding sentence, is that the possession of strong interests, 
subsidiary to and centred in one’s central religious purpose, but not 
otherwise closely connected with one’s everyday activities, may add 

* Appendix D is a note for which room could not be found on p. 334 above. 
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to one’s happiness and increase the usefulness of one’s public service 
by making holidays possible. Unless there exists some such subsidiary 
interest, preferably associated with physical activity, it will not be 
so easy to withdraw attention from the habitual subjects of one’s 
thought, and thus to allow the activity of the corresponding well-worn 
nerve tracts to subside when these neurograms need rest. 

How far hobbies should be reserved for holidays depends upon 
the number of these holidays. Where they are few and far between, 
hobbies cannot be confined to them. But it is probably preferable 
that people who have original and constructive work to do — members 
of Class A described in Chapter 20* — should have long enough holidays 
to permit of hobby interests remaining inactive between holidays, 
except indeed such hobbies as demand and will receive but little time 
and no effort. Our reason for this view is that, if only a few hours, 
perhaps eight in number, of every day are given to the main work 
of one’s life and to interests connected with it, that work will lose 
much of the interest and meaning that might attach to it. It will be 
in danger of becoming too narrow in scope, and of being less well 
done than would otherwise be the case; and, at the same time, the 
activities of leisure hours will lose much of their efficiency and interest 
by not being associated with the activities that are called work, 

• See above, p. 326. 



APPENDIX E* * * § 


Provinces of England and Wales 


Suggested sub-division of England and Wales into tenor twelve educational 
provinces that might with great advantage, become administrative 
units for several other purposes of local government . 



Province and University Centrc(s) 

Gcograplucal Counties 

I. 

Northern 

Newcastle — Durham 

Northumberland, Durham, 
t'umberland (and perhaps 
the Cleveland District) 

2. 

Vorkslhie 

Leeds — Sheffield 

Yorkshire (except pcfiuips 
Cleveland) 

3- 

North-Western 

Manchester — Liverpool 

Lancashire, Cheshire, West- 
morland 

4- 

Wples 

Cardiff — Aberystwyth — 
Bangor — Swansea 

Wales and Monmouth 

5- 

North-East- 

Nottingham — Leicester 

Lincoln, Nottingham, Derby, 


Midland 

— Derby 

Leicester, Rutland. North- 
ampton (except Soke of 
Peterborough) 

0. 

Eastern 

Norwichf 

Norfolk, Cambridge, Hunt- 
ingdon. Suffolk. North- 
ampton (Soke of Peter- 
borough only) 

7- 

West-Midland 

Birmingham 

Stafford. Salop. Warwick. 
Worcester. Hereford 

8. 

Western 

Bristol 

Cloucester. Wiltshire, 
Somerset 

Q. 

Sc ith-Midland 

Reading^ 

Oxford and Berkshire 

JO 

London 

London 

Essex, Hertford, Bedford, 
Buckingham, Middlesex, 
Kent, Surrey, Sussex§ 

li. 

Southcrnll 

Southampton 

Hampshire, Dorset 

12 . 

Soutli-Wcstomll 

Exeter — Plymou th 

Devon. Cornwall 


* See above, p. 366: and Chapter 25. §2. 

t Norwich is only now contemplating a university college tliat may become 
the provincial university East Anglia. Cambridge is not reckoned as the 
university centre on account of its national and non local quality 

% Oxford IS not reckoned as the university centre on account of its national 
and non-local cpiahty. 

§ Sussex might later hecoino a thirteenth province, with Brighton as its 
university cent’c. 

II As Keading forin.s the natural university centre lor the northern parts of 
Hampshire, and as Bristol serves parts of Dorset better than does Southampton, 
it might be well to t>mit this sub-division for the present; to include Dorset with 
the Western province centred in Bristol; and to include Hampshire witli the South- 
Midland })rovince, making Southampton a second university centre to Reading. 

Pending the further development of university education in Exeter, and 
the establishment of the proposed British- American University in Plymouth, the 
South-Western province should be merged in the Western province, having its 
university centre in Bristol, with Exeter as a subsidiary centre. 
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Particulars of the Higher School Certificate Examination as held 
by the Joint Matriculation Board in 1919 

Group I Greek, Latin, Greek and Roman History 
Group II (A). English Literature, French, German, Itahan, 
Russian, Spanish, History, Latin, Pure Mathematics 

Group II (B) Economics, Geography, History, French, German, 
Itahan, Russian, Spanish. 

Group III Pure Mathematics or Higher Pure Mathematics, Ap- 
plied Mathematics, Physics, Chemistry, Botany, Zoology, Geography 
Candidates must pass in one of the four Groups (I, II (A), II (B), 
III), and 

in one subject (Subsidiary) which is not included in that particular 
Group, except that 

if Group II (A) IS presented, cither English Literature or Latin 
or Pure Mathematics may be taken as the Subsidiary subject 
when not taken as a Full subject of the Group, 
if Group 11 (B) IS presented, eithtr Economics or Geography may 
be taken as the Subsidiary subject when not taken as a Full 
subject of the Group 

To pass in Group I, candidates must satisfy the Examiners in the 
three subjects of the Group taken as a whole 

To pass in Group II (A), candidates must satisfy the Examiners 
in three subjects of the Group taken as a whole, in which a language 
other than Enghsh must be included, but not moit than two such 
languages may be taken 

To pass in Group II (B), candidates must satisfy the Examiners 
in three subjects of the Group taken as a whole, in which a language 
and either Economics or Geography must be included 

To pass in Group III, candidates must satisfy the Examiners in 
three subjects of the Group taken as a whole 

The Oral Examinations in French, German, Itahan, Russian, and 
Spamsh, and the Practical Examinations in Science subjects, will be 
held at the University Centres, and may be held elsewhere at the 
discretion of the Board The Board will require the Laboratory note- 
books of any of the candidates who present themselves for examination 
m a Saence subject, and the Examiners may take account of them 
• Appendix F is a note for which room could not be found on p 387 above 
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An Over-Estimate (made in July, 1919) of the Annual Cost of 
a National Scholarship System. 

In order to estimate the maximum sum required to provide 
scholarships and maintenance allowances that will bring every kind of 
education — when already provided according to our diagram (facing 
p. 319 above) — within the reach of all children and young people of 
sufficient educational promise, irrespective both of their place of 
residence in England and Wales and of their private financial circum- 
stances, we consider first the case of boys and young men belonging 
to a province inhabited by 5,000,000 people. 

Our diagram shews 50,000 boys receiving secondary education 
between the ages of twelve and fourteen. Of this number, 30,000 have 
been transferred by means of scholarships and maintenance allowances 
from Elementary Schools which they attended up to the age of twelve. 
If we suppose that every one of these 30,000 boys will require a 
maintenance allowance of five shillings a week in order to enable his 
parents to meet the extra cost — including travelling expenses, but not 
fees (since, as we observed in § i of Chapter 25 above, the Education 
Act of 1918 prevents young people from being debarred by inability 
to pay fees from receiving a type of education by which they are 
capable of profiting) — of sending him to a Secondary or Junior 
Technical School instead of to an Elementary School, we shall have 
over-estimated rather than under-estimated the cost of the scholarship 
system, so far as junior secondary education is concerned. For we 
shall assume that there is no question of providing maintenance 
allowances to boys and girls who remain at ordinary Elementary 
Schools or transfer to Central Elementary Schools there to remain 
at least until the age of fourteen, when the Education Act of 1918 
ceases to oblige them to remain whole-time at school; and we may 
assume that those boys who were recei\’iiig preparatory education 
before the age of twelve will not need scholarships or maintenance 
allowances in order to enable them to receive junior secondary 
education between the ages of twelve and fourteen. Scholarships and 
maintenance allowances sufficient to enable half the male population 
of the province to receive secondary education between the ages of 
twelve and fourteen will therefore cost, at most, £390,000 a year. 

The scholarships and maintenance allowances necessary to keep 
* Appendix G is a note on § 1 of Chapter 25; see especially p. 454. 
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the 50,000 boys at school from fourteen to sixteen will, in the case 
of the pioorest boys, have to be considerably increased in value beyond 
the five shillings a week that should suffice between the ages of 
twelve and fourteen For the alternative to continued secondary 
education between fourteen and sixteen is not, as in the case of 
secondary education between twelve and fourteen, whole-time 
education in an Elementary School, but lucrative employment The 
poorest parents, if they are to be able to give up their son’s weekly 
earnings in order that he may continue to receiv e secondary education, 
must therefore receive a maintenance allowance comparable with, but 
certainly not greater than, the money he might be earning If we 
take fifteen shillings a week a-- the upper limit of the scholarship and 
maintenance allowances at this stage, and if we assume that, of the 
50,000 boys in question, 44,000 will need scholarships and maintenance 
allowances of this amount, we shall again have over-estimated the 
total sum of money needed for scholarships and maintenance allow- 
ances between the ages of fourteen and sixteen The upper limit of 
the annual sum at which we thus arnve is £1,710,000 

The number of boys or young men selected fiom a province of 
5,000,000 people to receive whole-time education between the ages 
of sixteen and eighteen is, according to our diagram, 14,000 The 
earning power between these ages is again greater than the earning 
powei of boys between fourteen and sixteen years of age If we 
assume that thirty shillings a week will suffice to enable a boy between 
sixteen and eighteen, however poor his paients, to continue to receive 
tlie advanced secondary or senior technical education for which he 
has been selected, we shall not be under-estimating the sum required 
If then we further assume that 10,000 of the 14,000 boys in question 
will require maintenance allowances of this amount we shall again 
be over-estimating The maximum sum at which w'e thus arrive is 
£ 780,000 a year for the province in question 

The earning power at undcrgiaduate age is greater still More- 
over, there is no obligation upon local authorities to pay the fees of 
necessitous qualified students beyond the age of eighteen The amount 
of an undergraduate scholarship must, therefore, be sufficient to meet 
the cost of fees as well as of other expenses of fife in a university It 
IS, however, safe to assume that £4* a week, or £208 a year, issuflicient 
to enable any young man, however poor his parents, to enter fully 
into the undergraduate life of any university except Oxford 01 

* Note added in January 1921 — Principally because of the general rise in 
university fees since July 1919, ^4 here replaces the original estimate of £3 The 
subsequent figures have been amended accordingly 
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Cambridge. If we assume that all except 1,000 of the 6,000 men 
undergraduates selected according to our diagram from a province 
of 5,000,000 people will require the full amount of this maintenance 
allowance, we shall again be over-estimating rather than under- 
estimating. The annual cost for undergraduate scholarships in the 
province would, on this assumption, be £1,040,000 a year. 

Finally let us suppose that, of the 6,000 undergraduates, 2,000 
remain up for, on the average, a further two years of advanced sttidy 
and research, and that all these men require scholarships and mainten- 
ance allowances at the rate of £4 a week in order to enable them to 
postpone entering remunerative employment until the age cl Iwenty- 
three or thereabouts. The annual cost for research scholarships will 
then be £416,000, of which a considerable proportion may be defrayed 
by industrial research associations, as well as by individual industrial 
and commercial concerns in whose interests it is necessary that the 
present supply of university trained researchers be increased. 

The ma.ximum total annual cost of scholarships and maintenance 
allowances for the boys and young men of a province of 5,000,000 
people is thus £4,342,000. The maximum total annual cost for the 
whole of England and Wales may be reckoned at seven times this 
figure, or £30,394,000. Be it remembered, however, that this is a 
maximum, and that it may very greatly exceed the sum required. 
Indeed it is not improbable that half this sum would suffice. In that 
case the whole cost of the scholarships and maintenance allowances 
for England and Wales would only be a little more than £15,000,000 
for boys and young men, and say £10,000,000 for girls and young 
women : or a total of about £25,000,000, being less than the annual 
public expenditure* on elementary education in England and Wales 
in the year 1913-14. .So we may take it that the whole cost of the 
scholarshi]5s and maintenance allowances (but not of the teachers, 
the sites and buildings, or the equipment) that would be necessary 
to bring into operation the system of education represented in our 
diagram for boys and young men, and a similar system for girls and 
young women, would probably be less than the sum annually spent 
on public elementary education in England and Wales before the War. 
We need not therefore regard it as prohibitive. Indeed, as Mr Fisher 
has lately (January, 1921) obserxed, a Nation that can afford to 
spend £400,000,000 a year on drink, and £100,000,000 a year on 
tobacco, is not quite at the end of its resources. 

• £25,856,000, according to the Seventh Keport from the Select Committee 
on National Expenditure (21st December, 1910). 



{A note to p. 455, beiyig a Statement published in 1916 by the Council for Organising British Engineering Industry.) 
Scholarships tenable in Universities or Institutions of University rank, offered by the County Councils 
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REFERENCES. 

(1) One Endowed Scholarship, ;^5o Three years Value as fraction of id. rate = 

•023<i. 

(2) Two Endowed Scholarships (one boy. one girl) offered annually, lys to £100 

per annum each for three years V'alue, as fraction of id rate, is about iSd 

(3) Two Endow'ed Scholarships, £^o each One to three years \'alue, expressed 

as fraction of irf rate, = 044^ Grants by wav of loan are made by this 
Education Committee to promising students who have matriculated and 
desire to enter Liverpool Uiuversity 

(4) Seven Endowed Scholarships aggregating per annum arc offered The 

total 'rate ' value of all Scholarships offered is about zad of which iiCid 
IS endowed These figures do not mcltide a £50 Vrt 1 xhibition or two 
Scholarships for student Foachers <.>Herud by this Authority 
(^) One Endowed Scholarship of i'' increased to £50 by Local Authority if 
holder IS son or ward of a resident in Hury 1 he total v aliie of btholarships 
offered expressed as a fraction of id rate is of which otd is 

endowed 

(6) ^60 set aside annually for Orants-in aid to as*.!*.! deserv mg pupils at school, 

college umveisity etc Ihe rate' value of this is 07^ (I nivcrsitv 
Scholarship holdcis cannot claim this ) 

(7) The figure given in fir^t column includes contiibution to maintenance of part- 

time as well as of University courses in the [College] of 1 ethnology 

(8) Seven Endowed Scholarships aggregating /400 per annum are offered Total 

'rate value of .ill Scholarships offered is 2^d of which zod is endowed 
Students may obtain payment of travelling expenses to [College] of 
Technologv , Manchester, provided their attainments are such as will 
enable them to profit bv instruction there and tlirir ,igt is under twentv- 
one years 

(9) The £50 Scholarship is a 'Local Science and \n f xfubition ' imly half the 

cost of which IS borne bv the Rorhdah* Authontv Ihe total rate' 
value of all Scholarships offered is 17^ of which o->d is pud bv the 
Board of Education 

(10) Of the (a) Scholarship £ 55 is given bv theCoum il of th< MaiKhester I niv ersitv 

out of funds provided by' the Salford I diifatjon (onimiltee Flu re- 
maining £25 is paid bv the Salford J<iu<«ition Committee i In whole 
amount of both Scholarships is imlude<l in ihi figuie-^ given m tfu second 
column 
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